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EPON’ 828... from TOP toc BOTTOM, 


the recognized performance standard for liquid epoxies 


Ever since its introduction a decade ago, 
Shell Epon 828 has set the pace as a uni- 
form thermosetting plastic with a remark- 
ably wide range of applications from 
high-flying missiles to underground glass 
fiber pipe and pipe coatings. No other 
resin polymer combines such outstanding 
uniformity with so many other desirable 
properties 

4 pourable liquid at room temperature, 
Epon 828 is a 100 per cent reactive resin 


that gives unexcelled performance in wet 


lay-up laminating of glass fiber, in potting 
and encapsulating electronic components, 
In ad- 
makes 


and in surface coating 
Epon 828 


in casting, 
hesive formusations, 
extremely strong bonds with metal, wood, 
glass, and many plastics stronger often 


than welds or rivets 


Epon 828 is used in the manufacture of 


many products, new and old, such as 


boats, tools and dies, aircraft, commercial 
stabilizers. It is a 


adhesives, and vinyl 


principal ingredient in surface coating 


Epon puts the power in plastics 


SHELL CHEMICAL COMPANY 


PLASTICS AND RESINS DIVISION 


formulations that give films of almost un- 
paralleled resistance to abrasion, impact 
and the attack of solvents, alkalis, and 
acids. A new and fast-growing use is 
in industrial floor surfacing compounds. 


y y y 


The unequalled uniformity of Epon 828 
assures formulators of this wide range of 
applications. Only Shell Chemical offers 
you a complete line of epoxies. Write to 
your nearest Shell Chemical district office 

















When vinyl coatings must 
be nontoxic...use 
CITROFLEX® PLASTICIZERS 


Ma 


4 [+ ¥> > 
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®@ For many plastic coatings, packag- 
ing films and plastisols where toxico- 
logical safety is important Pfizer Citro- 
flexes are the best possible plasticizers 
...and surprisingly economical! 
Odorless, as well as nontoxic, Pfizer 
Citroflex A-2 and A-4 have been ac- 
cepted by the Food and Drug Admin- 


Aig” 


PLASTIC COATED CUPS * FOOD WRAPPINGS « FATTY FOOD CONTAINERS 


nufacturing 


Chemists 
for over 


_ 


istration for use in packaging both 


fatty and non-fatty foods. 


CITROFLEX A-4 (Acetyl Tributy] 
Citrate) for polyvinyls—shows excel- 
lent results in plasticizing vinyl films 
for meat wrapping, vinyl coatings for 
food containers and hot drink cups, 
vinyl plastisols for bottle crown lin- 


\ 


ers and food jar sealing rings. 
CITROFLEX A-2 (Acetyl Triethyl 
Citrate) is especially suited for cellu- 
losic packaging materials used for 
doughnuts, processed meats, etc. 
When you need a safe, efficient, 
economically-priced plasticizer, take a 


look at the Pfizer CITROFLEXES., 


CHAS. PFIZER & CO.,INC. © Chemical Sales Division «+ 630 FLUSHING AVENUE, BROOKLYN 6, N.Y. 


Branch Offices: Clifton, New Jersey © Chicago, lilinocis * San Francisco, California « 
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WEST 


instrumentation for most 


precise temperature control 


NOW UNIVERSAL: 


controls the most unstable temperature systems 


| Model JSB Stepless Controllers 


For any operation requiring precise 
control of any temperature, through 
electric heaters, money can’t buy a finer 
instrument. Infinitely modulates heater 
power. No on-off pulses; prolongs heater- 
life and saves power. Now provided with 
exclusive manual switch and adjustable 
maximum and minimum input control. 
Tubeless. Compact. Requires least 
maintenance and operating attention. 


The most compact programming system 
available includes Model JSBG (left) for any 
operation involving a time-temperature 
cycle. Its simply cut cams integrate and 
control time with temperature. 


Check the features that permit longer runs, 
assure uniform top quality, cut operating 
costs. Ask your West representative or 
write direct for Bulletin JSB and JG. 
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CORPORATION 


SALES OFFICES IW PRINCIPAL CITIES 


43598 W. MONTROSE, CHICAGO 41, ILL. 


the trend is to WEST 


British Subsidiary 
WEST INSTRUMENT LTO 


52 Regent St 


Brighton 1, Sussex 
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Society of Plastics Engineers, Inc. 


An international scientific and educa- 
tional organization of more than 7,000 
individual members devoted to the de- 
velopment and dissemination of technical 
information in the fields of research, de- 
sign, development, production and utiliza- 
tion of plastics materials and products. 
The Society is incorporated under the 
laws of the State of Michigan. 


Executive and 

Business Offices 
65 Prospect St. 
Stamford, Conn. 


Officers of the Society 


George W. Martin, President 

Frank W. Reynolds, 1st Vice President 
Haiman S. Nathan, 2nd Vice President 
James R. Lampman, Secretary 

Joseph B. Schmitt, Treasurer 

Thomas A. Bissell, Executive Secretary 


All correspondence relative to business 
matters, meetings of the Society, mem- 
bership, advertising etc., should be ad- 
dressed to the business offices listed above. 


. 
Members should notify the business 
offices at least 30 days in advance of 
contemplated changes in address. 


* 
Membership in the Society is available to 
qualified individuals. Inquiries should be 
addressed to the business office. 


- 
Membership in the Society is extended to 
individuals who by previous training or 
experience or by present occupation 
qualify them to carry out the objective of 
the Society. The privileges of membership 
are designed to enhance the professional 
standing of the individual member by 
encouraging participation in scientific 
and technical programs and professional 
activities; by developing close personal 
contacts ‘and acquaintanceship among 
members; and by providing an oppor- 
tunity to administer the local and national 
activities of the Society. 
a 

Neither the Society of Plastics Engineers, 
Inc., nor the SPE Journal is responsible 
for the views expressed by individual 
contributors either in articles published 
in the Journal or in technical papers 
presented at meetings of the Society. 


Non-Member Subscription Rates 


DOMESTIC FOREIGN 

1 Year $ 6.00 1 Year $10.00 
2 Years . 11.00 2 Years 16.00 
3 Years 15.00 3 Years 20.00 
*Single issue .65 *Single Issue 1.50 ‘*Single is- 
sues older than 6 months are charged at $1.00, 
and single copies of the Roster issue at $2.00 
® The SPE Journal is Published at 215 Canal St., 
Manchester, WN. H. Address changes, undeliverable 
copies and orders for subscriptions should be sent 
to 65 Prospect St., Stamford, Conn 
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New acrylic polymer has high heat-resistance 


ve? 


Our cover shows the many foodstuffs being packaged in plastics films 
today. Backdrop shows the wide spectrum of chemicals used in the films. 


Member of the 
Audit Bureau 


of Circulations 





Neddonal Publi 


RESIN 
CHEMICALS 


We can serve you better because we 


have more to serve you with! 


National produces a greater volume of 
a longer line of dibasic acids and an- 
hydrides, cycloaliphatic solvents and 
diisocyanates than any other supplier 
of resin chemicals! Multi-plant pro- 
duction assures continuity of supply. 


Get our specifications, technical data 
and prices on the products listed here. 


llied 
hemical 


NATIONAL ANILINE 
DIVISION 
40 Rector Street, New York 6, N. Y 


Atlanta Bostor Charlotte Chicago Greensboro Los Angele 
Philadelphia Portland, Ore Providence on Fran 


mn Canode: ALLIED CHEMICAL CANADA, LTD, 100 North Quee Toronto | 





MALEIC ANHYDRIDE 

Tablets, Rods or Molten 

Comprehensive 58-page Technical Manual on Maleic Anhydride 
and 12-page booklet on Molten Maleic Anhydride available 





FUMARIC ACID 


99.6% pure and free-flowing. Absence of color makes it extremely 
desirable for resins and plasticizers 





PHTHALIC ANHYDRIDE 


Molten and Flakes 
Mixed car and truckloads offered with Maleic Anhydride, Adipic 
and Fumaric Acid and other National Resin Chemicals. 





R 
NADONE — Cyclohexanone 
Fully integrated production. Minimum purity 99.7%. Excellent 
solvent and intermediate for high-quality, light-colored resins 
Technical Bulletin |-19 available on request 





ADIPIC ACID 


99.8% minimum purity. Light in color, low in iron. Ask for 
Technical Bulletin |-12R 4 





NAXOL" — Cyclohexanol 


Two types immediately available: NAXOL (100% material) and 
NAXOL D (freezing point depressed). Write for Technical Bulletin |-20 





Samples and Data Also Available on: 
Aniline ¢ €&-Caprolactam ¢ Hexahydro Phthalic Anhydride 
Tetrahydro Phthalic Anhydride * Meta-Phenylenediamine 
Succinic Acid © Succinic Anhydride * Nadic® Anhydride 
Malic Acid © Dodecenylsuccinic Anhydride 
Nadic® Methyl Anhydride 


plus a comprehensive line of 


NATIONAL PLASTIC AND RESIN COLORANTS 





And for URETHANES... 


NACCONATE® — Diisocyanates 
NACCONATE 80 NACCONATE 65 


Isomeric mixture of approxi- Isomeric mixture of approxi- 
mately 65% of 2,4-tolylene 
diisocyanate and 35% of 2,6- 
tolylene diisocyanate 


NACCONATE 300 
NACCONATE 100 Diphenylmethane 4,4’-di- 


2,4-tolylene diisocyanate. isocyanate (MDI) 


mately 80% of 2,4-tolylene 
diisocyanate and 20% of 2,6- 


tolylene diisocyanate 








COLUMBIAN 


CARBON COMPANY 
Be 
a 
COLLOIDAL 


DISPERSION 


308 mapison Avene 
—w ves maY 


COVINYLBLAK* a dis 
persion of carbon black in 
vinyl resin—chip form 


COLUMBIAN 


CARBON COMPAR’ 


he 


A 
COLLOIDAL 
DISPERSION 


vruxr mar 


COSTYRENEBLAK high 
quality colloidal disper 
sions of carbon black in 
polystyrene resin—concen 
trated granular form 


COLUMBIAN .. 


outstanding carbon 


black dispersions 


for plastics 


COLUMBIAN 


CARBON COMPARY 








every step of the way! 


COLUMBIAN 


CARBON COMPAM’ 


dhe 


A 
COLLOIDAL 
DISPERSION 


380 mapison 
—~ vee 


mar 


COPEENBLAK®...a collo- 
dal dispersion of carbon 
black in polyethylene resin 
—concentrated form 
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COLUMBIAN 


CARBON COMPAMT 


‘Ae, 


a 
COLLOIDAL 
DISPERSION 


180 mapison Avenlt 
—— Yor a 


AQUABLAKS®...water dis- 
persions of carbon black 
for integral dyeing of syn- 
thetic fibers. 


ee 


“ 
COLLOIDAL 
DISPERSION 


to manisom, rene 


COWAXBLAK(*...a colloidal 
dispersion of carbon black 
in chlorinated paraffin - 
chip form 


Whatever your need in the plastics industry 
...Columbian’'s predispersed carbon blacks 
will meet your most exacting require- 
ments efficiently and economically... pro- 
vide unsurpassed quality...and profit! 


COLUMBIAN CARBON COMPANY 
380 Madison Avenue, New York 17, N. Y. 





SPECIFICATIONS FOR MOLDERS WHO 
TACKLE THE TOUGH JOBS! 





Machine Model 200-P-28 





Material injected With H-P-M's New 28 Ox. Preplasticizers, 
Per Cycle (oz. max.) 28 Results Have Been Amazing 





onan Yeantae Concerned about tough molding jobs? Take a look 
Plasticizi at these new HPMs. Critical field tests, laboratory 
ane = die try-outs, every trial to date has resulted in 








Mold Space (in. max.) enthusiastic acceptance of these machines. Using 
polyproplyene, acrylic and many other thermo- 
plastic materials, results have been outstanding. One 
Box Removed fa molder said, “This type of machine opens a new 
snake Yhishaees tun. era in molding tough jobs.” They're extremely fast 
Without Spacer-in.) and have plenty of plasticizing capacity for molding 
on minimum cycles. Their high rate of injection, 
plus more than ample clamp tonnage assures more, 
and better quality, parts. With accurate shot con- 
trol every part weighs the same. Yes, these new 
H-P-Ms really have what it takes. It will pay you 
to see them before you buy. Send, today, for com- 
plete information. 





Daylight (in.) 











Stroke (in.) 





Rate of Injection 
(cu, in./min.) 


Horsepower 











THE HYDRAULIC PRESS MFG. COMPANY 
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™ The newest 


curing agent for the 
EPOXY family—from 
Jones-Dabney Co. 


where Epoxy resins 


were developed... 


A New Flexiblizing Type Curing 
Agent For Improved Resilience 


EPI-CURE 855 is a new and modified aliphatic amine 

curing agent for EPOXY resins, which has resulted from the continuing 
development in the Jones-Dabney Laboratories, where 

EPOXY resins were developed 


For casting compounds, laminated structural parts, potting and 
encapsulating EPI-CURE 855 provides several unique advantages. 


Lower viscosity improves mixing and handling ease, eliminates 
the use of diluents in many cases and often lowers the cost 
of finished compounds 


Complete compatibility with EP!-REZ® 510 and similar resins allows 
faster and more uniform mixing. Bubbles come out faster and 
preheating and waiting periods before application are eliminated. Now 
you can handle compounds at lower temperatures with less sweat-out. 


Longer pot-life permits larger batches and more time for 
application. After application there is more time for bubbles to 
surface and break resulting in better wetting. 


When You Think of Epoxy Resins, Come to the People Who Pioneered in Their Development and Manufacture! 


Direct inquiries to Resin and Chemicals Division, Station E, Louisville 8, Ky WOWES DABNEY (0 


Division of Devoe & Raynolds Co., Inc. 


Lovisville, Ky. Newark, N. J. Los Angeles, Calif. 
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WHAT a 
THEY'RE sei ry to 
SAYING | 

ABOUT — 
LUSTREX 
PERMA 
TONE a 
STYRENE j 





To all the inherent advantages of 
styrene in lighting—the large areas 
of illumination, the light weight, 
good diffusion, unusual design effects 
perma tone adds excellent light 
stability, a resistance to yellowing up 


to three times better than regular aS 
Lighting Fixture Manufacturers: “2 to 3 times more resistant to yellowing...” “Exceeds 


1ES—NEMA-—SPI specs for light stabilized styrene.” “Excellent crystal clarity un 
limited color possibilities.” 


styrenes. Proven in use by leading 


fixture manufacturers, without 
formulation changes since 1956, perma 
tone opens up wide new dimensions 
in color, including truly translucent 
whites and other difficult colors. 


Lustrex perma tone styrene is 


: ® 
vailable for injection molding or i 
<trusion. Write for complete 
‘hnical data to Monsanto Chemical | 


Company, Plastics Division, Room 


663, Springfield 2, Massachusett - 








The Magic Date 


The magic date we speak of in our title is March 
5, 1960. That is the date when the Food Additives 
Amendent of 1958 becomes effective, bringing with 
it important technical ramifications of vital concern 
to the plastics engineer. It is the date when makers 
of plastics films, coatings, adhesives, stabilizers, 
lubricants, plasticizers, fillers and extenders, or 
anything else that goes into plastics used for pack- 
aging foodstuffs will be in a serious race to get the 
stamp ‘FDA Approved” on their products 

John Kuniholm of Hercules Powder Company’s 
Legal Department told an audience at SPE’s Na 
tional Technical Conference in Los Angeles in Oc 
tober: “’| don’t believe there will be any widespread 
seizure of plastic materials. But | suspect there’s 
going to be a widespread switching from materials 
surrounded by question marks to those on which 
FDA has bestowed its approva 

What are likely to be some of the effects of the FOR UNUSUAL EFFECTS IN 
Amendent? Several are readily apparent. It more 
than likely spells doom for plastics scrap for food 
packaging materials; it will narrow down the se- 
lection of raw materials; new product development 
‘lead’ time will be much longer 

What can manufacturers do? Mr. Kuniholm 
states that a step by step approach is best. First 
step is to weed out the low volume formulations 
whose sales do not justify further attention. Next 
take a look at raw materials. If you are using 
twenty, you may find you can get along with fif- 
teen. An experienced toxicologist can help here 


Having narrowed the problem, take the one formu Buttons... building panels... 
lation most important to you, run an extractive knife and umbrella handles... 


study on the individual material as it comes from pin Re gage Firaret€ 

the extruder or mold. The next step is to run down or acrylic sheeting enjoys a 

each of the components that migrates. FDA offi pa se na? das ee 

cials have promised to publish a list of miqratory acromer is Incorpora 

pacar recognized op safe. If your bate is the plastic. Lustrous pearl and 
iridescent effects are two of the 

on this list, your problem is solved. If not, you've ways Nacromer can improve the 

got re-formulation work on your hands visual appeal of your products. 

The saying goes, forewarned is forearmed. We See for yourself. 

think that the two articles in this issue, pages 201 ; 

and 203 go a long way in spelling out what FDA FREE 8-PAGE 

requires for clearance, how to file for clearance ' tv! HANDBOOK 

and what chemicals already are approved. We AYN 

strongly recommend these articles for your reading 

responsibilities. It has been said that industry needs 

more time than the March 5 deadline. These arti- 

cles present an opportunity to get “updated” in a 

half hour 
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HEAT: RESISTANCE... 











...another way high-density polyethylene 
IMPROVES YOUR PRODUCT 





(fy 


Cutaway showing construction of Cornish 
Therm-O-Coffee « up Insulation space per- 
mits comfortable handling regardless of 
temperature of the contents. Molded by 
Bopp-Decker Plastics Company, Clawson, 
Mich. for Proven Products Corp., Skokie, 
Ill 


TYPICAL PROPERTIES OF DMD-6201 

ASTM Test 

D 792-50(A) 950 
D 1238-57T 8.0 


Density, gm/cc 
Melt Index, gm/10 min 


No-Load Heat Distortion 


Temperature 128°C (262°F 


Secant Modulus 


(Stiffness), psi D 638-58T 100,000 
D 638-58T 3300 


D 638-58T 45 


Tensile Strength, psi 
Ultimate Elongation 
Tensile Impact 

(ft. Ibs./cu. in.) 50 


All physical tests conducted on samples with no 


orientation 
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NCALDING DISHWASHER TEMPERATURES are no problem for 
S BAKELITE Brand high-density polyethylenes. The 
material used in these cups—injection molded DMD-6201 
—stands up to dishwasher treatment day in and day out 
without losing shape or appearance. In actual tests, 
BakeELITE Brand high-density polyethylenes withstood both 
boiling water and steam sterilization. 

Heat resistance is just one advantage of BAKELITE Brand 
high-density polyethylenes. You can select from formula- 
tions that emphasize strength, rigidity, surtace appearance, 
stress cracking resistance, dimensional stability, and mold- 
ability in varying combinations. 

In fact, you can select from a complete range of poly- 
ethylenes at Union Carbide Plastics Company. .. Extending 
through low, medium, and high densities, the choice also 
includes the remarkable new polyethylene copolymers. 
These copolymers possess the outstanding advantages of 
low temperature toughness, stress cracking resistance and 
unparalleled flex life. The same knowledge and experience 
that developed these materials is available to help you 
in using them to improve your product. Mail the coupon 
today, or write a description of your requirements directly 
to Dept. BS-60G, Union Carbide Plastics Company, 
Division of Union Carbide Corporation, 30 East 42nd Street, 
New York 17, N. Y. In Canada, Union Carbide Canada 
Limited, Toronto 7. 


BAKELITE and Union Carsipe are registered 
trade-marks of Union Carbide ( orporation 


Dept. BS-60G 

Union Carbide Plastics Company 

Division of Union Carbide Corporation 

30 East 42nd Street, New York 17, N. Y. 

Please send me information on Baketrre Brand high 
density polyethylenes with particular emphasis on these 
properties 


the application being considered is 


4 
«— Name 


Even boiling water and steam sterilization failed to damage 
these cups made of Bake.rre Brand high-density polyethylene. 





Firm name 


Street 





More Facts About SPENCER 


OLY-PRO 


Polypropylene 


Coming your way in commercial quantities is “Poly 
Pro” Polypropylene—the newest member of Spencer’s 
family of thermoplastics. “Poly-Pro” offers a com- 
bination of: performance at elevated temperatures, 
reproduction of mold detail, rigidity, resistance to 


cold flow, unique flex life, abrasion resistance, di- 
electric properties, chemical and moisture resistance 
These properties create a plastic which challenges the 
imagination of the design engineer. For complete in- 
formation, contact your Spencer Representative. 


LOOK AT THIS WIDE RANGE OF USES FOR SPENCER POLYPROPYLENE: 


MOLDED 
ITEMS 


CED 


Strong, hard 
working parts 
resistant to 
heat and wear 


FILM and 
SHEETING 


Clear, sparkling 
film with excellent 
protective qualities 





WIRE and CABLE 
COVERING 


| Tough, flexible 


coatings with 


| superior electrical 
| properties and 
| abrasion resistance 


TUBING, PIPE 
and PROFILES 


DVS” 


Dimensionally stable 
tubing capable 
of handling hot, 
corrosive liquids 


COATINGS and | 
|MONOFILAMENTS 


LAMINATES 


=F, ~ 
¥ 


} 

| Glossy coatings 

| impermeable to 

| oils, greases 
and moisture. 


FIBERS and | 


in 


Tough, abrasion 
resistant filaments 
with high strength 
wet or dry 


LOOK AT THE WAYS YOU CAN PROCESS SPENCER POLYPROPYLENE 


INJECTION 
MOLDING 


The mass pro 
duction process 
ing technique 
Even intricate 
parts can be 
made with speed 


and economy 


| EXTRUSION 


Constant cross 
sections of indefi 
nite length 

Films, sheeting 
profiles, lamin 
ates and cover- 
ings are made in 
this manner 








CENTRIFUGAL 
CASTING 


} c 7 
—_— , ¥ To 


Forms massive 
cylindrical parts 
of infinite variety 
Economical 
particularly for 
small quantity 
orders 


BLOW 
MOLDING 


‘a 


VACUUM 
FORMING 





Provides hollow, 
thin-wall items 


| of virtually 


any closed shape 
Bottles, toys and 


| novelties are 


common. 


| Yields thin-wall 
products of 
irregular, 
relatively flat 
shapes. Low 
production vol- 
umes most 
practical. 


FABRICATION | 


Heat sealing, 
welding, positive 
joining used 

to form shapes 
and films into 
complex products. 


MO. 


SPENCER CHEMICAL COMPANY, DWIGHT BUILDING, KANSAS CITY 5, 
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gPe JOURNAL 


NEWSLETTER 


reading time 
1 minute 


Food and Drug Administration’s newly-amended Food 

Additives law becomes effective March 5, 1960. The new 

Food Packaging law will require that, if migratory components are present 

in plastics films used for packaging food, those compon- 

Put to the test ents must be approved by FDA as non-toxic (pages 201 

and 203). Other recent articles: Appraisal of the Safety 

of Chemicals in Food, by Lakey, Safety of Packaging Ma- 

terials, by Kirk, and Establishing Tolerances for Food 

Additives, by Rankin. .. . The New York Times has 

started a revolution in the packaging of newspapers for 

mailing. Each Sunday edition bound for subscribers in 

Plastic California, Washington, and Illinois is packaged in 

transparent polyethylene bags. . . . Technical note to the 

Bags for “ab” F i ’ 

ab” man—a unique way to get a “‘delayed’’ chemical 

The New York Times reaction is to place one reactant in an injection molded 

ethylene oxide polymer water-soluble container. When 

this container with reactant is added to another, the 

container is dissolved, and the desired reaction takes 

place. ... Anew type of industrial adhesive is now on the 

market. It’s a dry phenolic resin supported by a paper 

film. Big advantage is the need for glue spreading equip- 

ment is eliminated. .. . Everybody is familiar with the use 

of plastics in printed circuits. But an even more ingenious 

Plastic idea is in the offing—molded-in plumbing and electrical 

lines in plastic wall panels for homes. The units will be so 

designed that when the panels butt up against each 

other, the connection will automatically be made. .. . 

Having trouble getting heat out of a molding cavity? 

Here’s a trick that might help you. Coat the outside of 

the force plug with electroplated hard copper. . . . Proc- 

essing behavior of vinyl homopolymers can be improved 

by admixture with 5 to 10% of a specially designed 

Acrylic acrylic polyrner. The processing improvement is achieved 

without sacrificing any of the original properties of the 
vinyl resins. 


Plastics for 


Molded-in 


Plumbing 


Modifier 


for Vinyls 





new technical ideas trends industry news 
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Simplify evaluation work. Specify use of MONSANTO'S 


SEVEN FDA-APPROVED PLASTICIZERS 





The 1958 Food Additives Amendment to the Federal 
Food, Drug, and Cosmetic Act requires extensive 
evaluation of many plastic packaging ingredients... 
including extraction tests, and possibly expensive, time- 
consuming spectrophotometry, radioactive tracing, and 
animal-feeding tests. Specification of a Monsanto 
approved plasticizer can help you minimize this problem. 
Seven Monsanto plasticizers approved for nontoxic 
applications can give you more assurance of meeting 
FDA specifications—and also provide a broad range 
of properties to meet the most particular packaging 
requirements. Five Monsanto plasticizers (SANTI- 


CIZER 141, SANTICIZER E-15, SANTICIZER B-16, 


Monsanto di-isobutyl adipate and diethyl phthalate) 
have earned complete acceptance from the FDA for use 
in plastic packaging for aqueous, fatty or nonfatty foods. 


By specifying use of these Monsanto approved plastt- 
cizers, you can be more certain that your packaging 
materials are toxicologically safe and comply with the 
1958 Food Additives Amendment. Check the tables 
shown here. They’re a convenient guide to industry’s 
largest and most diversified line of plasticizers for 
nontoxic formulations ...from Monsanto. For more 
details and a copy of the 1958 Food Additives Amend- 
ment to the Federal Food, Drug, and Cosmetic Act, 
just use the convenient coupon. 


SPE JOURNAL, FEBRUARY, 1960 





Plasticizer compatibility with 


Polyvinyl! 
Chloride 


Monsanto 
Plasticizers 


Polyvinyl 
Acetate 


six plastic materials 


Cellulose 
Acetate 


Ethyl 
Cellulose 


Acrylic 
Type 





Santicizer 141 Cc 


Cc 


SC 


C 


C 





Santicizer E-15 ¢ 


C 





Santicizer B-16 





Di-isobutyl Adipate (DIBA) 





Diethy! Phthalate 


C 
a 
G 
a 


Cc 
c 
C 
C 





Dioctyl Phthalate (DOP) C 


SC 


c 
C 
c 
C 
C 


SC 





Di-isoctyl Phthalate (DIOP) C 








SC 








C 





Sc 





C 





C (Compotibility)— 25-100 parts per 100 parts resin. LC (Limited Compatibility) —10-50 parts per 100 parts resin. 
SC (Slight Compatibility) —1-25 parts per 100 parts resin. | (Incompatible) 


Job-rated plasticizer performance (where ‘‘1”’ is best, based on typical results ) 


Non- 
Toxicity 


Monsanto 
Plasticizer 


low 
Volatility 


Grease & 
Solvent 
Resistance 


Water 
Resistance 


low 
Temperature 
Flexibility 





Santicizer 141 1 


1 


1 


2 


2 





Sonticizer E-15 ] 


4 


3 


3 





Santicizer B-16 





Di-isobuty! Adipate (DIBA) 





Diethy! Phthalate 





Diocty! Phthalate (DOP) X 


3 





Di-isocty! Phthalate (DIOP) xX 








1 





3 














X—Accepted for use with foods of high water content only. 





Now Available 


Gives specific advantages in numer 
ous applications, describes outstand- 
ing features and lists specification 
properties of seven Monsanto non- 
toxic plasticizers. For your copy, use 
the convenient coupon. 








With no bias in favor of a single non 
toxic plasticizer, Monsanto develops plasticizing systems 
custom-made to fit your needs best. 


Santicizer: Monsanto T. M., Reg. U.S. Pat. Off. 
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MONSANTO CHEMICAL COMPANY 
Organic Chemicals Division 

Plasticizer Dept. 1D, St. Louis 66, Missouri ° 
Please send the booklet, ““Seven Monsanto Plasticizers for 


Nontoxic Applications,” 
Additives Amendment 


Cosmetic Act. 


Name 


Company 


Address 


City 


State 


plus a copy 


of the 1958 Food 


to the Federal Food, Drug and 





“U.S.” seavv-ourr DRUM TUMBLERS 


for Faster, Easier 
Dry Color Mixing 
and Compounding 


tere. , are, <a 
a 5 
Gate Ge 


FLOOR-LEVEL LOADING 


? 














You can save time . . . cut costs . . . speed production by 
tumble mixing colorants and molding materials right in 
their shipping drums. “U. S.” Drum Tumblers are designed 
to do the job quicker, easier, more effectively. 


These precision-built machines have sturdy welded con- 
struction for long life and trouble-free service. Their rugged 
steel bases provide rigid support for handling unbalanced 
loads. Positive roller chain drives, extra powerful motors 
and heavy-duty ball bearings assure smooth tumbling 
action under heavy loads. 





Only “U. S.” Drum Tumblers offer such extra ease of 
operation. Custom-built to meet specific mixing require- 
ments, they are available with typical features shown at 
left “floor-level” loading for quicker, easier drum han- 
dling; built-in drum extenders, providing extra space for 
thorough mixing of full drum loads; quick-acting toggle 
clamps for rapid opening or closing in one easy motion; 
adjustable drum holders to handle various size drums. 


“U. S.” Drum Tumblers are built in a range of sizes to 
handle standard fiber or metal drums; with motors of %4, 
1, 2,3, and 5 h.p.; capacities from 250 to 500 lbs. per drum. 
Our Engineering Service Department will gladly recom- 

mend the proper unit to meet your specific mixing require- 
ments. Write today for complete details. 


PROCESS EQUIPMENT DIVISION 


AKRON 9, OHIO 
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RCI 


POLYLITE 


RESINS 


...Qive strength and beauty fo this 
54-foot Italian-made cabin cruiser 


@ This is the custom-made “CELUANG”, built of glass fiber 
reinforced polyester by Resine Sintetiche Ed Affini, 
Naples, Italy. 

Inside and out, RCI Resins serve . . . PoLytite 8001 in 
the hull, superstructure, deck, partitions, doors, appoint- 
ments — and PoLYLiITE surfacing resin in painting and 
finishing applications. Further evidence that boat builders 
everywhere choose RCI polyesters. 

Here are some advantages RCI Poy ire Resins provide: 
Rugged strength. That makes boats extra safe . . . to with- 
stand severe impact and resist cracking. 


Creative Chemistry... } ) 


Your Partner in Progress 


Uniformity from batch to batch. Guarantees a “sure 
cure” and means efficient, economical production. 


Superior wetting-out properties. Insure that fibrous glass 
material is always thoroughly impregnated with strength- 
giving resin. 
Handsome appearance. Hulls, decks and superstructures 
are sleek, chip-proof and virtually maintenance free. 
Perhaps PoLYLITE can improve your reinforced plastic 
production. Write to Reichhold for up-to-date material on 
the use of POLYLITE in boat construction. 


REICHHOLD 


REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, N. Y. 


Synthetic Resins * Chemical Colors * Industrial Adhesives * Phenol « Hydrochloric Acid « Formaldehyde * Phthalic Anhydride * Maleic Anhydride 
Ortho-Phenylphenol « Sodium Sulfite * Pentaerythritol *« Pentachlorophenol * Sodium Pentachlorophenate « Sulfuric Acid *« Methanol 
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NEW NEW MERCON NEW 


rPUVw VGA RS UR AT OS 


EXCEPTIONAL MECHANICAL STRENGTH SUPERIOR DIMENSIONAL STABILITY 


(Example: 12 to 16 ft-Ib/in. notched Izod impact strength—see table) (Example: Low Water Absorption —see table) 


2G 
‘IF iF 


f 
Tp 





the new thermoplastic New MERLON combines in one material the most 


sought-after engineering properties near the ultimate 

. ° specification level. It is not only a new thermo- 
with the most profitable plastic resin, but represents a new approach to the 
whole material specification assignment in industry. 

In addition to the major properties illustrated, 


combination of functional MERLON polycarbonate is transparent, has low 


water absorption, is non-staining, self-extinguishing, 


engineering properties! odorless and tasteless. It can be fabricated by injec- 


tion molding, extrusion, and vacuum forming on stand- 








OUTSTANDING THERMAL RANGE 


Example: Tensile strength 10,200 psi at -60°C, 8200 psi at 100°C) 


A product of 


Mobay Products Company 
subsidiary of 
Mobay Chemica/ Company 


LIFT THIS FLAP FOR MORE INFORMATION 





NEW NEW NEW ME 


GOOD ELECTRICAL PROPERTIES 


(Example: 440 voits/mil dielectric strength. short time—see table) 


ard equipment. Finished parts have brilliant surface 
gloss, can be machined, sawed, cut or stamped; easily 
bonded with appropriate solvents; readily heat welded 


or sealed. Plasticizers are not necessary; dyes and 
pigments can be added for a full range of transparent 
or opaque colors. 

Examine MERLON’s qualifications shown in the 
chart under the flap of this advertisement —check it 
against “‘problem”’ materials you may now be using. 
It’s very possible that MERLON is the optimum 





Pt Fe 


PROPERTY 


MECHANICAL 


Impact strength, 
Izod (notched) 


Tensile strength 
and yield point 


Elongation, at yield 
Elongation, ultimate 


Compressive stress 
at yield point 


Deformation under load 
Flexural strength 
Modulus of elasticity 


Tension 
Flexural 


Rockwell hardness 


ELECTRICAL 


Dielectric constant 
60 cycles 
10* cycles 


Dielectric strength 
short time 


Dissipation factor 
60 cycles 
10* cycles 


Volume resistivity 
Dry 
4 days at 80% rel. humidity 


Arc resistance 


material you’ve been : 
range of engineering | 
wide variety of redesig 
lower cost and impro 
ucts and components. 
Test sample quanti 
available for your de 
cation data and prope 
five years of research ¢ 
abroad) are available. 





PROPERTIES OF MERLON® POLYCARBONATE RESIN 


*RCON new new 


CARBONATE 
































ASTM NO. VALUE* PROPERTY ASTM NO VALUE* 
THERMAL 
9 yu” y%” 9 
. mor . e) om “ . me . Heat distortion 648 
( x") i< t01 iD/t 264 psi | 280°F 
D-638 8,000-9,000 psi 66 psi 290°F 
| 
Specific heat 0.28 cal/°C/gm 
D-638 5-6% | | 
| 
D-638 60-100% Coeff. of expansion D-69€ ) x 10° 5 in./in./°C 
0-695 12,000 psi Melting temperature 425-440°F 
D-621 0.14% Crystalline melting temp 5°¢ 
0-790 11,000-13,000 psi Flammability Self-extinguishing 
| cin./min) 
| 
D-638 2.8-3.2 x 10° psi | 
D-740 3.2-3.4 x 105 psi | 
D-785 R 115 MISCELLANEOUS 
- | 
Specific gravity C 
D-150 Refractive index D-54 1.587 Np25°C 
: 90 Clarity Transparent 
2.5 
| : Water absorption 
D-149 440 V/muil 24 hr immersion 
0-150 0.0007 Effect of suntight | None to slight 
0.0100 
Outdoor aging | Good 
1.2 x 10% ohm/cm 
nidity 9 x 10% ohm/cm 
D-495 12 sec tior As average f mum 
aterial specificatior 














en searching for. MERLON’s full 
ng properties opens the door to a 
lesign possibilities that could mean 
proved performance of your prod- 
its. 

antities of this new resin are now 
development studies. Test appli- 
operty tables (based on more than 
ch and development work here and 
le. Mail coupon for your copy today. 


CLIP AND MAIL THIS COUPON 


FOR LATEST INFORMATION 


Mobay Products Company, Dept. 604 


1815 Washington Road 


Pittsburgh 34, Pa. 


Please send your Bulletin No. M1 


| represent a 


Name 
Company 
Address 
City 


manufacturer, 


molder, 


both 


Title 


State 








NOW 
FOR THE 17TH 


PLASTICS ENGINEERING is maturing rapidly 
from a collection of arts into a recognized profes 
sion of ever-increasing worldwide importance. It 
is quite appropriate, therefore, that the 17th An 
nual Technical Conference of our Society is to be 
held in Washington, D. C., this nation’s capital, 
and it is to be international in scope 

The plastics engineer's responsibility, as a pro- 
fessional, is to make correct decisions. But the 
rapid obsolescence of ideas and the competition 
among the growing numbers of individuals in the 
field makes it difficult for him to keep abreast of 
new developments or inform others of his work 

One excellent way to gain information is to 
attend our fine technical conferences as so many 
did in Chicago, last month. Also, one way to gain 
recognition is to present a paper at an Annual 
Technical Conference with the goal of winning an 
award for ‘Best of ANTEC’. The next major op- 
portunity to achieve both of these ends will come 
with the 17th ANTEC in Washington 

In planning an international technical confer- 


ence, great care must be taken to insure that the 
sessions and papers are of the broadest interest 
and highest quality. It is important also to give 
pportunity to all hopeful authors including our 
colleagues in foreign lands who may wish to 


select this occasion to visit our country to exchange 


ideas 

Previous ANTEC Committees have found that 
the selection of papers on the basis of brief pre 
liminary abstracts is at best a risky business. In 
line with the newly established policy of the 
Meetings Committee, this year’s Speaker's Com- 
mittee is now soliciting long abstracts, complete 
with whatever data are to be included in the 
paper. These will serve as a basis for preparing a 
general outline of sessions. Final selection of ses 
sions and papers will be based on a detailed re 
view of manuscripts by recognized experts who will 
be selected from all quarters of our Society 

The papers should be novel, not heretofore 
presented or published elsewhere, and of moxi 
mum scientific, engineering, artistic or crafts in 
terest in the field of plastics. If accepted for pre 


IS THE TIME TO SUBMIT PAPERS 
INTERNATIONAL ANTEC 


sentation the publication rights for the papers 
will be the property of the Society 

Previous ANTEC Committees have also found 
the usual program planning timetable too close t 
permit adequate review of manuscripts as they 
arrived. Therefore the 17th ANTEC Speaker's 
Committee is encouraging hopeful authors to draft 
their papers now and to submit their abstracts 
and manuscripts at the earliest moment. The 
committee has already established personal con 
tact with all of our very competent and rapidly 
growing Professional Activities Groups. With their 
help, the committee is making this solicitation a 
month earlier than usual 

Under this year’s timetable, abstracts must be 
submitted on or before 1 April, and final manu 
scripts must be delivered on or before 15 August 
This allows two months for expert review and any 
corrections by authors before delivery to our Ex 
ecutive Office for printing in the Pre-print Book 

The abstracts submitted should be 300 to 1000 
words in length and should contain enough infor 
mation and data, even though it be in rough form 
to give a clear indication of the scope and contents 
of the proposed paper. All abstracts and com 
munications concerning papers for this conference 
should be directed to the undersigned 

All sessions will be planned to arouse the 
greatest range of interest. No sessions will be 
included unless an adequate selection of ex 
cellent papers are available for it. If you are a 
member of a Professional Activity Group, send a 
copy of your abstract to the Chairman of your 
PAG. In this way the PAGs, who will play a very 
important role in the review and selection of 
papers, will be kept informed concerning the 
activities of their members 

We are gratified with the enthusiastic response 
of the PAGs. With their help and the help of 
everyone else, your 17th ANTEC Committee 
under the leadership of Dr. Gordon Kline, hopes to 
make this an international event of some im 
portance and the greatest Annual Technical Con 
ference in the history of the Society of Plastics 
Engineers 


H. A. Perry, Chairman, Speaker's Committee, 17th ANTEC—1961 
Address correspondence to: 
H. A. Perry * c/o Naval Ordnance Laboratory * White Oak, Silver Spring, Md. 
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GRAPHTOL VAT PIGMENTS 


FOR PRINTING INKS * PAINTS + PLASTICS 
TONERS + LAKES + RESINATED 


Color Index No. Color 


GRAPHTOL RED 2916-1 o © « « « VE37TE .. . BRIGHT RED 
GRAPHTOL VAT RED 2935-0 ‘ - « »« 7VO320 . . . BLUISH RED 
GRAPHTOL VAT RED 2957-0 ye 67000 .. . BLUISH RED 
GRAPHTOL VAT RED 2964-0 : - » « 68000 ... BULL RED 


GRAPHTOL VAT ORANGE 3913-0. 59705 . . . REDDISH ORANGE 
GRAPHTOL VAT ORANGE 3933-0. 59700 .. . YELLOWISH ORANGE 
GRAPHTOL VAT ORANGE 3938-0. . 69025 .. . YELLOWISH ORANGE 
GRAPHTOL VAT ORANGE 3942-0. . §9300 .. REDDISH ORANGE 
GRAPHTOL VAT ORANGE 3962-0. . 71105 . . . REDDISH ORANGE 
GRAPHTOL VAT ORANGE 3979-0. §9300 .. REDDISH ORANGE 


GRAPHTOL VAT YELLOW 4921- ° « 70600 . . . REDDISH YELLOW 


3 GRAPHTOL VAT BLUE 6547-0. . 68710 . . . GREENISH NAVY 
ORGANIC PIGMENTS DIVISION GRAPHTOL VAT BLUE 6583-0. . 69825 .. . REDDISH NAVY 


ALgonquin S-1700 — GRAPHTOL VAT VIOLET 7963-0 . . 60010 . . . BLUISH VIOLET 


SANDOZ, INC. PIGMENT DIV. 61 VAN DAM ST. NEW YORK CITY © MARTIN, HOYT & MILNE LOS ANGELES SAN FRANCISCO 
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4 Key people at 
the President’s Re- 
ception. Left to right, 
Raymond E. Daniels, 
Jr.; 1959 President, 
Chicago Section; 
Franklin L Fine, 
General Chairman, 
16th ANTEC; Fred- 
erick C. Sutro, Jr., 
1959 SPE President, 
George W. Martin 
1960 SPE Presi 
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man, Technical Di 
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POLYETHYLENE 


Calculations Provide Crystal 
Ball for Molding Conditions 


A simplified analysis of the vari- 
ables during the actual flow of poly- 
ethylene into the mold provides a 
guide concerning the effects of mold 
dimensions, mold fill-out patterns 
and other variables. Equations relat- 
ing the principal variables. are 
shown in the box above. The sim- 
plifying assumption that mold pres- 
may be calculated from the 
equation derived for extrusion dis 
pressures proves to be accurate for 
polyethylene, according to the work 
of R. B. Staub of Union Carbide 
Plastics Co. (21).* 

Flow into the die is 
portional to pres 
gate, and inversely 


sures 


directly 
ure at the 
proportional 


pro- 
mold 
to 


| Conference 


IN PICTURES 


the effective viscosity and to 
resistance. The effective viscosi i 
itself actually a variable ing a 
function of rate of shear to the 

0.6 power (thus a function of rate 
of mold filling—the faster the fill, 
the smaller the value of the effective 
viscosity). The mold resistance K is 
a constant, whose value depends on 
the particular die under considera- 
tion 

The value of K varies with the 
mold fill-out pattern; examples ar‘ 
shown in the box (p. 162), revealing 
that rate of mold fill depends on the 
length, the width (or circumference) 
and the third power of the part 
thickness. Too small gates, or very 
thin parts, greatly increase the pres- 
sure needed to fill. Shape of the die 
involves another effect; if the fill out 
pattern is circular, the pressure to 
paper num 


* Numbers in parentheses indicate 


ber as given at ANTEC 
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Past Presidents’ Advisory Board 
Meets. Chairman R. Kenneth Gosset 
(1958) reads report to luncheon 
meeeting of Board. From left to 
right, seated, with year of Presi- 
dency in parenthesis; SPE President 
George W. Martin. Frank W. Rein- 
hart (1955); Frederick C. Sutro, 
Jr., (1959); W. O. Bracken (1952); 
John W. LaBelle (1954); Walter F 
Oelman (1953); Standing, left, J 
Harry DuBois (1948); right, Islyn 
Thomas (1959). Mario J. Petretti 
(1949) and Jerome L. Formo (1956) 
also participated in the meeting. 


May President Sutro presents 
Distinguished Member cer 
tificate to Charles C. Henry 
1944 SPE President, earliest 
Past President at the 16th 
ANTEC 


ae 


SPE members at the Educa- > 
tion Luncheon hear Dr. Ralph A 
Morgen, President Rose Poly- 
technic Institute, speak on 
“Trends in Engineering Educa- 
tion as they Affect the Plastics 
Industry.” 


fill increases exponentially with di 
width (radius). For example, a rec- 
tangular dishpan has a circular fill 
out pattern till its sides are reached 
(pressure is exponential function of 
radius), then the fill out assumes 
a tubular pattern, (pressure given 
by equation above) 


Figure 1. Simplified Analysis 
of Injection Mold Filling of 
Polyethylene 

EXTRUSION 

Die Pressure flow rate 
(in’/sec) x effective vis- 
cosity (lb-sec/in*) x die 
resistance (in’*) 

P=QNK 

INJECTION 


Pressure at Mold Entrance 
flow rate (in’/sec) x 
effective viscosity (Ib- 
sec/in*’) x mold flow re- 
sistance (in’) ) 
P=ONK 
Values of K may be esti- 
mated 
(1) For a rectangular fill- 
out pattern 
K 12 x cavity length 
(in./cavity width (in.) x 
cavity thickness (in)’ 
For tubular fill-out, such 
as wall of a tumbler 
K 12 x cavity length/ 
mean circumference x 
cavity thickness’ 


Want to Increase Toughness 
of Molded Polyethylene? 


Toughness of injection molded 
polyethylene is improved by reduc- 
ing orientation through slower in- 
jection speeds, thicker wall sections, 
multiple gating to reduce distance 
of flow, short plunger dwell time and 
low hold pressure. Faster cooling 
rates are best obtained by lower 
mold temperatures and longer mold 
closed times. These recommendations 
were based on work with a 0.926 
polyethylene of melt index 20, per- 
formed by W. T. Wickham, Jr.,. W. A 
Dunlap and P. J. Meeks, of Dow 
Chemical Company (46) 

Toughness and serviceability of 
high density polyethylene house- 
wares was the subject of a study by 
Jones, Scott and Boeke of Phillips 
Chemical Company (45) They 
studied the effect of molding con- 
ditions on an eleven inch salad bow] 
and found that the mold surface 
temperature was the most important 
single factor affecting toughness. A 
low mold temperature (65°F) pro- 
duced the toughest parts; the same 
mold at 180°F produced brittle parts 
Starved feed produced better bowls, 
pointing up importance of accurate 
feed control mechanisms. Toughness 
is best with the feed at the highest 
temperature that does not overheat 
the mold, and with a mold that has 
a large enough gate to allow rapid 
filling and minimize orientation of 
the polymer 


162 


Vacuum Forming Made Easy 


Male and female drape forming 
of 0.96 density linear polyethylene 
demands close temperature control 
and dies capable of good heat trans- 
fer. R. Doyle and D. E. Allison, 
Phillips Chemical Company (63), 
summarized their experience in the 
search for best forming methods 
They report that aluminum molds 
give the best heat control, when 
properly channeled, and _ release 
properties. Parts for a 25” x 25” 
light diffuser were molded with a 
tolerance of 0.009 inches, in a mold 
controlled to within two degrees F 
Temperature control over the whole 
piece is important, since a 25 degree 
variation in mold temperature could 
alter the length of a 10” piece by 
more than 1/16”. Satin dr textured 
finish of the mold aids in mold re- 
lease. 


aot: 


Index Equivalent” is a better stand- 
ard by which to compare resins of 
different molecular weight distribu- 
tions. The MIE, developed by R. J 
Martinovich, P. J. Boeke and R. A 
McCord of Phillips Chemical Com- 
pany (30), consists of determining 
the flow index of a resin and relat- 
ing it to a standard reference melt 
index vs flow index curve. The melt 
index on the standard curve corres- 
ponding to the flow index of the 
material in question is designated as 
its melt equivalent index 

The reference curve is based on 
fundamental property of molecular 
weight distribution; the ratio of flow 
index to melt index was determined 
for a resin of Mw/Mn ratio of 10 
The ratio of MIE to melt index de- 
pends on the mol. wet. distribution 
For a resin to be investigated, the 
flow index of the resin is determined 


16th and 17th ANTEC Executive Committees exchange information 


Left to right seated: Frederick C. Sutro, 
General Chairman 


mond E. Daniels, Jr., Treasurer 


16th: Gordon M. Kline, General Chairman 
tin, 1960 SPE President; and Thomas A. Bissell, Executive Secretary 
16th; Frank W. Reinhart 
ments, 17th; Charles M. Waugh, Vice Chairman, Program 


1959 SPE President; Franklin L. Fine 
17th; George W. Mar 
Standing: Ray 
Vice Chairman, Arrange 
16th; George W. Flanagan 


Secretary, 17th; Gibran M. Baccash, Vice Chairman, Arrangements, 16th; Kenneth A 
Kaufmann, Speakers Chairman, 16th; Albert Lightbody, Vice Chairman, Program, |7th 


and H.A. Perry, Jr 


The holes in the mold must be 
smaller than usual, because of the 
low melt viscosity of linear poly- 
ethylene. Recommended sizes are 
0.0210” to 0.0135” holes. These may 
lead to larger holes to facilitate 
rapid draw 

Shrinkage factors obtained are 
much better than those previously 
reported by others, giving in the 
worst case a maximum of 34%% with 
an average of 2 1/5% to be expected 


Index to Polyethylene Flow 


The melt index is not a reliable 
guide to polyethylene flow charac- 
teristics or physical properties un- 
less the resins are compared under 
the same processing conditions and 
have similar molecular weight dis- 
tributions. For example, two. poly- 
ethylenes of similar melt index and 
density differed in flow index (29.9 
and 9.6), brittleness temperature 
(80°F and 180°F), and in impact 
strength by a factor of 2. The “Melt 


Speakers Chairman, 17th 


that point found on the reference 
curve, and the corresponding value 
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of melt index is taken as the melt 
index equivalent. 


Guide to Successful 
Polyethylene Extrusion 


Melt viscosity has a direct rela- 
tionship to the shape retaining prop- 
erties of linear polyethylene in the 
hot draw state—a melt index of 0.2 
to 0.4 is recommended for most 
profiles and tubes. The work of 
D. J. Schmidt of W. R. Grace & 
Company (49), has revealed the best 
conditions for extrusion of linear 
polyethylene profiles. These include; 
use a long barrel extruder with a 
L/D ratio of 20/1, with a constant 
pitch metering type screw with four 
metering flights, and use a melt 
temperature range of 330 to 350°F 
Draw ratios should lie between 1.2 


& 


a \ 
Tey « 


Presentation of 1959 President's 
Cup by Frederick C. Sutro, Jr., 
to George B. Baron (New York 
Section) for outstanding service 
to the Society 


and 1.5. A most critical phase is 
proper design of the sizing plates, 
which should be of metal with high 
heat transfer properties. The plates 
may total five, with the second and 
third plates adjustable in the axis 
parallel to the extrusion, and all 
directly in line at all times. Pipe 
haul-off equipment serves for the 
take off 


Colored Polyethylene Better 
Than Natural? 


Properly pigmented and com- 
pounded linear polyethylene can 
have better properties than the un- 
pigmented material, and the inor- 
ganic pigments normally used fo! 
low density polyethylene are suit- 
able for the linear material. These 
conclusions were reported in the 
work of Campbell, Martinovich and 
Gay, Phillips Chemical Company 
(75), but they point out a number of 
variables which need to be taken 
into account. Method of dispersion of 
pigment is important, and is af- 
fected by the pigment loading de- 
sired; for example, coloring during 
injection molding will be best if 
the pellet size is small, the gate is 


pin-point, the melt index of the 
resin as low as possible, and dis- 
persion plug of the Venturi type 
Metallic effects can be used provided 
the reactive metal bits do not react 
with the pigment, and the metal 
should be withheld until the last 
possible phase of the processing is 
run. High loadings of metallics may 
affect impact strength 

One unexpected result of their 
work indicated that there may be 
a deterimental reaction between 
some pigments and the base resin 
Phthalocyanine blue caused warp- 
ing of sheets and drastically reduced 
thermal stress crack resistance 


New Test Measures 
Polyethylene Degradation 


Extent of polyethylene degrada- 
tion has been measured by melt 
index values. A more reliable test, 
useful over a greater range, is the 
ZST (zero strength time) test, de- 
scribed by T. H. Meltzer and J. J 
Muldrew of the Electric Storage 
Battery Company (6). The ZST test 
consists of putting a _ standard 
notched test strip vertically in an 
oven with a standard weight at- 
tached and measuring time to rup- 
ture at the notch. A load of 7.5 
grams at 130°C gives a zero strength 
time of around 200 seconds. Sample 
thickness at the notch of the com- 
pression molded sample is set at 


62.5 mils 


Copolymers for Squeeze 
Bottles 


The copolymer of ethylene with 
l-butene has exceptional environ- 
mental stress crack resistance and 


complete exposure to the testing 


agent. 
Intermediate Density 
Polyethylenes 


Ethylene copolymers of 0.93 and 
0.94 density show properties not 
possible in the regular polyethyl- 
enes, and represent a real break- 
through in polymer properties. They 
are able to withstand sterilization 
and have exceptional impact 
strength together with stress crack 
resistance better than that of linear 
polyethylene. E. T. Pieski, S. H 
Jenkins, Jr., and S. P. Foster, E. I. 
du Pont de Nemours Co., Inc. (52), 
pointed out that most of the ap- 
parent difficulty in making wire 
cable extrusions can be solved 
simply by making minor changes 
in the geometry of the wire guide 
which fits inside the die, or to 
switch from the conventional pres- 
sure die to the tubular die which is 
more common in nylon extrusion 


POLYPROPYLENE 


Polypropylene molding, extrusion, 
tructure and physical properties 
showed the rapid development and 
wide potentialities of this newcome! 


Equipment for 
Polypropylene Film 
Extrusion 


The quality and properties of 
polypropylene film do not depend 
greatly on processing conditions, so 
that for major changes in film prop- 
erties, the resin must be changed 
through manipulation of either the 


New members signing up at 
the meeting in Chicago. Over 
275 joined SPE at ANTEC 


load bearing properties, being 
superior to any of the polyethylenes 
in these respects, yet they have also 
the desirable properties of the 
homopolymer as well. The work of 
J. E. Pritchard, R. J. Martinovich 
and P. J. Boeke, Phillips Chemical 
Company (54), has demonstrated 
these properties and suggested 
copolymer use especially in squeeze 
bottles, insulation, filaments and 
pipes. An interesting sidelight is that 
a squeeze bottle partly filled with 
detergent fails more rapidly than a 
completely filled bottle; stress-crack 
tests thus should specify partial o1 
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stereoisomer distribution or the 
molecular weight. For example, a 
resin with higher isotactic content 
has a lower friction, higher gloss and 
lower film impact strength. These 
were some of the main points 
derived from experiments conducted 
by G. C. Calderwood of Spencer 
Chemical Company (24), who rec- 
ommended equipment for  poly- 
propylene film extrusion; long 
barrel—20/1 L/D ratio gives 10 
pounds more per hour output in a 
2.5 inch extruder—high screw speed, 
use of the full range of take-off 
speeds since polypropylene draws- 
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coat-hanger ty 


A Rope That Can Take It 


Polypropylene monofilments 

be strongest when processed 
optimum conditions, which were de- 
termined by G. L. C. MclIntyre, 
W. C. Craven and W. E. Heumann of 
Enjay Company (72). While each 
processing condition may have a re- 
latively minor effect, the proper 
control of all conditions can make a 
difference of more than five times 
in strength. The strongest fibers ars 
nade from low melt index resin of 
high density, extruded at relatively 
low melt temperatures and high 
orientation temperatures, using a 
warm quench bath, and cold drawing 
A low melt index resin gave fila- 
ment of 8 grams per denier at 425°F 
stock temperature, 350°F orientation 
oven temperature and 130°F bath 


VINYLS 


Vinyls came in for their share of 
attention with papers on formula- 
tion, testing and stabilization, new 
nethods of application 


Acrylic Modified Vinyl 
Resins 


Rigid and semi-rigid vinyl formu- 
lations can be more easily processed 
with no loss in desirable properties 
when a specially prepared acryli 
polymer is incorporated to the ex- 

nt of about 15 to 25%. Handling 

the mill is facilitated and extru- 
is much easier. Acrylic modifi- 
of high impact vinyl results 
n a great increase in Izod notched 
npact strength. Processing stability 
f a mixture is good, and scrap can 
be recovered and used. These con- 
clusion vere reported by R. P 
Hopkins, Rohm and Haas Co. (59) 
who pointed out also that the lightly 
plasticized high impact vinylacrylic 
represents a significantly 
1ew type of product in the class of 
igid vinyl materials 


con pound 


New and Simple Test for 
Electrical Grade 


A direct and simple method for 
listinguishing between 
and nonelectrical polyvinyl! chloride 
fore formulation has been 
developed by round robin testing by 
ASTM Committee D-20 on Plastics 
ind was reported by J. B. DeCost« 
(Bell Labs) and B. A. Stiratelli 
B. F. Goodrich) (56). The method 
ol ts of using water extraction of 
n, with some included iso- 
to aid wetting, with meas- 
electrical resistance of 
ing solution. Sample size 


electrical 


resins be 


tment, quantity of extractant, 


traction are standardized 
extract conductivity cor- 

with decreasing insulat- 
of the resin 


EXTRUSION THEORY 


ion theory lealt mostly 


ilculations of extruder out- 


vith much experimental evi- 
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dence to show what actually occurs 
within the extruder 


Extruder Output 


Output from melt extruders is re- 
latively well understood in terms of 
screw speed and geometry, pressure 
and viscosity; the case for plasticiz- 
ing extruders is less well known. To 
gain insight into the problem, an 
equation for output was constructed 
from experimental data by R. J 
Donald, J. K. Rieke and E. S. Humes 
of Dow (48). The equation, output 

a bN + cPN + dP, is quite 
similar in form to the corresponding 
expression for melt extruders 
where a,b,c, and d are experimental 
constants, P is pressure, N is screw 
term in P and N 

plasticizing ex 


speed The cross 
is special for tne 


truder 


A Transparent Extruder 


A transparent extruder has bee 


built to study melt flow—actually 
various simplifications are built-in 
The barrel rather than the screw 
revolves, and a transparent New 
tonian fluid (corn syrup) was used 
in place of plastic melt, so that flow 
lines within the fluid could be 
photographed Flow lines wert 
developed by injecting a black fluid 
from a hypodermic-size nozzle into 
the melt stream at various distances 
from the screw axis. The photo- 
graphs taken for various conditions 
output rate, pressure, and the like, 
give a direct and intimate view of 
actual fluid flow. This work, by 
W. D. Mohr, P. H. Squires and F. C 
Starr, E. I. du Pont de Nemours 
Polychemicals Department (50), has 
shown definitely that so long as 
material is moving through the 
screw, there is no stagnant zone in 
the channel, and no material at any 


time moves toward the rear of the 
screw 


A Monofilament Tester 


Preparation of monofilament for 
testing usually involves an extruder 
and the preparation of large quanti- 
ties of monofilament. To speed 
matters, J. P. Fogerty and J. J 
Whidden of W. R. Grace Compan 
(23) have developed a laboratory 
extruder needing only ten grams of 
material (30 yards of monofilament) 
which gives easily controllable con 
ditions of temperature and pre ire 
plus the feature of easily changing 
dies used. A schematic diagram of 
the monofilament machine is shown 
in the photograph. Time to make a 
complete run i only twenty 
minutes 


Plastic is driven into the die by 
a vertical ram which has the desired 
weights placed on top. The extruded 
filament is cooled in a water bath, 
run over a retarder roll to smooth 
out fluctuations in draw, led around 
a Godet roll and through a hot 
liquid orientation bath in which the 
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filament is drawn down by the faster 
Godet wheels at the end, then wound 
on a spool for use. While the mono- 
filament tester does not duplicate 
actual commercial production, the 
tests on the filament give valuable 
information on trends in properties 
as functions of degree of orientation, 
bath temperature and so on. Among 
results to date is the suggestion that 
commercial units might be improved 
to provide orientation ratios of 12/1 
to gain greater tensile strength with 
little change in elongation proper- 
ties. 


REINFORCED PLASTICS 
How to Mask PMDA 


Higher temperature strength and 
stability for epoxy resins is possible 
using pyromellitic dianhydride as 
the crosslinking agent. Simplified 
techniques for use of PMDA that 
overcomes the previous difficulty due 
to low solubility were reported by 
R. O. Menard and W. W. Cooner of 
E. I. du Pont de Nemours Co., Inc 
(29). Heart of the new process is 
the reaction of PMDA with a glycol 
to give new and novel anhydrides 
that confer the benefits of PMDA 
with a higher solubility. A sample 
result is that obtained with PMDA- 
adduct and Epon 828 glass laminate; 
result, a laminate with a flex 
strength of 35,000 psi at 500°F after 
exposure for 500 hours to the 
elevated temperature. For wet lay- 
up laminates the unmodified PMDA 
gives the same kind of excellent 
results, with no settling or filtering 
off the PMDA provided the dis- 
persed particles are 10 microns or 
smaller; since the available PMDA 
is 95% in this size range it forms 
very stable dispersions in liquid 
epoxy resin. While high temperature 
resistant resins in general take long 
cure time, it is possible to make a 
laminate with the new system which 
cures in one hour at 250° with no 
postcure 


Screening Resins for 
Strength 


An accelerated-aging test for 
polyesters has proven a_ valuable 
method of screening resins for use 
structural parts, and reveals the fact 
that a simple determination of acid 
number might be suitable for the 
same prediction. C. E. Loetel and 
H. E. Fordyce (The Marley Com- 
pany, (28), investigated the loss of 
flexural strength of a number of 
resins, particularly polyesters, on 
immersions in 200°F water, to find 
resins suitable for such uses as 
timber connectors, lath support 
grids, fan blades and the like. Any 
resins losing 50% strength in less 
than 90 days was considered unsuit- 
able. The simple determination of 
acid number of polyester resins 
correlates well with the results of 
the immersion tests, and is valuable 
at least for a first quick screening of 
resin; with only one _ exception 
among the resins tested, the lower 
the acid number, the better the long 
term wet-strength-retention of the 
resin 
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PLASTICS TOOLING 


Plastic “‘Alloy’’ Overcomes 
Hurdle 


Use of plastics to make molds has 
surmounted a major hurdle; the 
fact that plastic is a poor conductor 
of heat has previously limited its 
use for molds in which rapid heat 
dissipation is a must. Lewis Bogart 
of Marblette Corporation (16) de- 
scribed the use of metal fibers in the 
plastic, and the methods of metal 
plating the plastic surface, to provide 
rapid heat conduction. Metal spray 
faced plastic tools can cycle as 
rapidly as metal tools and can be 
made at significant savings. This dis- 
cussion highlighted a survey of the 
field of plastics tooling for plastics 
production 


NEW MATERIALS 
Phosphorus Epoxies 


Epoxy plastics scapable of with- 
standing 500°C temperatures are an 
exciting possibility—certainly they 
would solve many tough problems 
in the aircraft and missile field. The 
route to such epoxy could be 
through the incorporation of phos- 
phorus atoms into the epoxide 
molecule. Work on these lines in 
underway by L. M. Kindley, L. P 
Glekas and P. E. Ritts of Melpar, 
Inc. (69). Two main routes are being 
explored; condensation of epichloro- 
hydrin with organophosphorus com- 
pounds, and epoxidation of the 
double bonds of diallyl and trially] 
tertiary phosphine oxides. Though 
some polymers have been made 
principal effort at present is still in 
the preparation of the organophos- 
phorus monome! 


Sweet Blend Yields Plastic 
with Harder Surface 


Cellulose acetat can now be 
easily dry blended with the desir- 
able plasticizer dimethyl phthalate 
if included in the formulation 
some sucrose acetate isobutyrate 
(SAIB). Now commercially avail- 
able, SAIB not only eases dry 
blending problems, but yields a plas- 
tic which has a harder surface and 
which is easier to mold or extrude 
SAIB acts also in the role of ex- 
tender, in that it is somewhat 
cheaper than the resin it replaces 
SAIB formulated cellulose acetate 
shows an improvement in physical 
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properties, especially hardness, and 
including weight loss on accelerated 
aging, tensile strength, though Izod 
impace is somewhat decreased. De- 
velopment and uses of SAIB were 
described by W. M. Gearhart and 


E. W. Wilson of Eastman Chemicals 
Products, Inc. (51) 


FOAMS 
Statistics in Foams 


The effect of formulation variables 
on the properties of rigid urethane 
foam (sorbitol-polyether) were in- 
vestigated in a statistically designed 
experiment by J. E. Wilson, H. M. 
Truax and M. W. Dunn of the Atlas 
Powder Company (3). Five variables 
were investigated; the only factor af- 
fecting tensile strength was the iso- 
cyanate/hydroxyl ratio, strength in- 
creasing as the ratio went from 0.95 
to 1.10; shear strength decreases with 
the ratio, and also is greater for 
0.8% catalyst than for smaller 
amounts; humid-aging was affected 
only by prepolymer cook time, the 
longer time decreasing compressive 
strength; volume change on humid- 
aging was affected in a complex way 
by the isocyanate/hydroxyl ratio, 
with minimum volume change at a 
ratio value of 105; and none of the 
formulation variable studied had sig- 
nificant effect on water absorption, 
per cent open cells or moisture vapor 
transmission. 


THERMOSETTING RESINS 


Preform Hardness 
Helped with RF 


Rejects of molded phenolics can be 
minimized by assuring that the pre- 
forms are heated to a uniform tem- 
perature. Time and. temperature 
needed depend on the R. F. Electrode 
setting, but a single setting results in 
non-uniform heating if the preforms 
themselves are non-uniform. E. W 
Vaill, Union Carbide Plastics Com- 
pany (32), described a simple, de- 
pendable test for pre-form uniform 
ty. Size and density of preform cor- 
relate with Shore hardness. so that 
routine control of preform hardness 
hardness with the inexpensive Shore 
gauge aide control of production 
juality. 


New Modified Alkyd 
Molding Compound 


New alkyd molding compounds 
have been created which have a high 
retention of insulating properties 
under prolonged humidity § and 
elevated temperature, comparable to 
that of the diallyl phthalate ma- 
terials. J. J. Moyland and P. D 
Sullivan, Allied Chemical Corpora- 
tion (35), reported that ease of 
molding is comparable to that of the 
usual alkyds, and they look for 
ises in encapsulated electronic com- 
ponents, terminal strips, switchgears 
and the like 





Looking for a Job 


SPE members are allowed, without 
charge, three non-display “situations 
wanted” insertions in the SPE Jour- 
nal in a calendar year. Try this SPE 
employment aid now. 
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FOR PACKAGING — Escon film can be pro- 
duced by water bath or chill roll technique with 
extreme clarity and gloss. It offers greater heat 
resistance than any other polyolefin and can be 
sterilized by heat or chemical means. In addition, 
Escon offers excellent stiffness and toughness. 
Escon clear film can be color printed on either side 
— or both sides — for that extra eye and buy appeal. 


FOR MOLDING ~— Because of its light weight, 
Escon yields more pieces per pound. In injection 
molding, Escon’s high strength, plus its unique 
chemical and abrasion resistance make it suitable 
for the manufacturing of many consumer products. 
Escon also allows accurate reproduction of fine pat- 
terns and intricate designs with high surface lustre. 


FOR EXTRUDING — Escon may be extruded 
in an almost unlimited range of thicknesses and 
forms. Its excellent physical and chemical proper- 
ties make it an ideal plastic for such operations as 
thermoforming, punching, machining, die cutting 
and welding. Surface details are accurately repro- 
duced, too. And pigmentation, before or during ex- 
trusion, produces bright, even-colored sheet stock. 


FOR FIBERS and MONOFILAMENTS— 
Again, the low density of Escon allows more yards 
of fiber per pound. Its high tensile strength, good 
knot strength and resilience, plus its immunity to 
attack by fungus, moths and marine organisms, 
make it ideal for ropes and woven fabrics. Ropes 
of Escon fibers show excellent wet strength, wet 
flexing durability, and abrasion resistance main- 
tained in temperature range as low as minus 70°F, 


TO ORDER ESCON, or for technical data, contact the nearest Eniay 
office. Enjay’s extensive Plastic Laboratories and expert staff of technicians 
stand ready to help you achieve the most efficient use of Escon. 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY - ~~. 
ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N.Y. PLASTICS 
Akron Boston+ Charlotte *Chicago+* Detroit + Los Angeles + Tulsa* New Orleans 
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Extrude rigid and elastomeric PVC sheet 


SHEETING DIES 


with 


NRM MIH-TYPE SHEETING 
DIE... 

Rugged, precision construc- 
tion . . . two-way adijust- 
ment of restrictor bor and 
die blade. 


NRM Sheeting Dies are engineered, developed 
and provided with features that set new highs in 
ruggedness and precision of construction so vital 
to close-tolerance extrusion of thermoplastic sheet 
at high production rates. 


They are designed specially for such materials as 
high impact Polystyrene, high density Polyethy- 
lene, Acrylics, Cellulose Acetate, Butyrate, and 
including both rigid and elastomeric Polyvinyl 
Chlorides. They use to the fullest, the high pro- 
duction capacities of NRM Extruders, and offer 


General Offices and Engineering Laboratories: 47 West Exchange St., 


Akron 8, Ohio 
SOUTH: The Robertson Company, Rutland Building, Decatur, Ga. 
WEST: S. M. Kipp, Box 441, Pasadena 18, Cal. 


the industry new concepts in higher quality sheet 
of truer dimensions . . . all adding up to higher 


profits. 


While the conventional gauge range of these sheet 
dies is for plastic sheet from .040” to .200/.250”, 
the extreme ruggedness and precision of their 
construction permit gauges as thin as .008” and 
as thick as .500”, under certain conditions. Up 
to 48” trim widths are standard, larger widths 
available on request. 


In considering dies for your sheet extrusion set- 
up, consider the long engineering background, 
the design advantages, and the great versatility 
of NRM Sheeting Dies and make yours NRM! 
A postcard brings you full engineering details 
and performance data. 


CANADIAN: F. F. Barber Machinery, Lid., 187 Fleet St., West, Toronto, Ont. 
EXPORT: Omni Products Corporation, 460 Fourth Ave., New York, N. Y. 
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By: John Badonsky, 








Chief Engineer, Extruders Waldron-Hartig Divi- 
sion Midland-Ross Corporation 





SPEAKING OF 
EXTRUSION 








Feedscrew Selection 





A. engineer in a midwestern ex- 


trusion plant once had a feedscrew 
which was not usable because of its 
high horsepower requirements. He had 
the notion that the screw could be 
modified to extrude at a good produc 
tion rate. With one modification he 
succeeded in reducing the horsepower 
developed, and with a subsequent 
modification he improved it still fur- 
ther. Ultimately, he achieved an ex- 
trusion rate substantially double the 
amount he would originally have been 
satisfied with. Each change involved a 
slight increase in the depth of the 
metering section. The point here is 
not that some operators have the in- 
genuity which may permit them to 
arrive at a production goal without 
making a scientific evaluation, but that 
some relatively simple observations 
can lead to better screw selection. 
The introduction of many varieties 
of formulations, virgin and rework 
materials, and many forms of feed 
particles, has resulted in a complex 
problem for those individuals who be- 
come involved in the selection of feed- 
screws for slightly unusual applica- 
tions. Unfortunately, however, it is 
not always realized by extrusion plant 
managers that specific operations can- 
not be thoroughly evaluated without 
complete information about the oper- 
ation. It is important to know, for ex- 
ample, whether the product is tubing 
or sheet, whether the material is vir 
gin or rework, whether the die resist- 
ance is likely to be great or small, 
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Through Simple 
Rules of Thumb 


whether it is a finished product, or 
whether the operation is an inter- 
mediate processing stage. 

The extrusion manager has certain 
“tools” at his disposal with which he 
may help to develop improved feed- 
screws. These “tools” consist of some 
relatively simple observations of the 
extrusion operation, review of some 
feedscrew design fundamentals, and 
the employment of a modest quantity 
of common sense 

An understanding of the basic rela 
tionships of frictional heat, metering 
flight depth, horsepower, and extru- 
sion quality makes it possible to es 
tablish reasonable evaluations of feed 
screw performance. This sort of un- 
derstanding, coupled with the record 
ing of operating data such as indicated 
cylinder temperature, percentage “on” 
time of instruments, screw RPM, and 
motor amperage can very definitely 
lead to an improvement in feedscrew 
designs for specific applications 

It is likely that the best designs can 
be conceived by the combination of 
all the elements of technique and in- 
telligence which exist for a specific 
application. This means that the inge- 
nuities of both the practical man in 
control of production, and the objec- 
tive man in control of equipment de- 
sign should be combined in the pro- 
ject of establishing a special feed- 
screw profile 

The following operating data would 
be particularly useful to the individual 
who undertakes the design of an im 


proved feedscrew for a specific appli- 


cation 


1. Actual extrusion melt tempera- 
ture and the desired temperature. 
Rate of extrusion (pounds per 
minute). 

Actual indicated temperature on 
each zone and the temperature 
setting 

Number of seconds instrument 
is “on” and number of seconds 
“off” for 3 to 5 minute intervals 
in each zone, include notation 
specifying which instruments are 
demanding no heat. These read- 
ings, should preferably be taken 
without cooling being applied, 
otherwise, it would be necessary 
to evaluate, (or at least estimate), 
the amount of heat being ex- 
tracted. 

Feedscrew RPM and _ identify 
what maximum RPM is avail- 
able. 

Amperage drawn by motor, 
nameplate HP, voltage and full 
load amperage rating. Record, 
also, whether motor is AC or DC. 
Dimensions of feedscrew depths 
of flight at discharge and feed 
ends, lengths of metering sec- 
tion and constant root feed sec- 
tion, (if any). Type of transition 
(tapered root, or “spiral” transi- 
tion in approximately one turn). 


In order to make use of the operat- 
ing data for evaluating purposes, we 
must have an understanding of the 
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fundamental rules of feedscrew design. 


\ listing of some 


of the fundamental 


rules follow 


Feedscrew must accept feeding 
material in various forms. There 
fore, feed depth should be ade 
quate to handle size of pellet, I 

scrap film, or 
form is encountered 


ground chips, 
whatever 
In the case of powder-feed, feed 
screw should fit barrel accurately 
it feed end. 


affect production 


Excess wear would 


If material being fed is hard, 
compression should be avoided 
until material has been softened 


to a degree. Similarly, if there 


screw. This viscous layer acts to 
make the screw perform similar 
to a shallower flighted screw, 
but flow is very significantly re- 
duced. 
The use of water, however, will 
often very effectively improve 
quality, making it possible to 
operate a feedscrew which is 
otherwise too deep-flighted 
Relative effects of some changes 
in feed screw profile: 

Aicht depth of the 
generally 
and out 


a. Increase in 
feed section will 
raise pressure, HP, 
put. 


increase mixing action, reduce 
output and increase HP for a 
given output. 
An increase in length of the 
metering section will gen 
erally have the same effect as 
a decrease in flight depth in 
the metering section. 
Since quality of a given extru 
sion sometimes falls off 7 higher 
speeds, the potential o an ex 
truder may not be tothe tely 
employed It is, therefore, quite 
possible that a screw modifica 
tion which reduces output per 
rpm, while increasing quality 
can actually be used to produce 
greater output from the extruder 


merely by operating at some 
higher speed. This, of course, as 
sumes that the additional HP is 


available 


is tendency to entrap air when 
small particles are fed into ma 
should be ror 
avoided to permit air to escape equipment 
between the feed month 
ind metering sections helps to 

work material to a greater de 

gree. When taper of root begins b 
immediately at the 
friction 


A Modernization Program 


chine compression thermosetting molding 
eominr g next 
j he SP 1 
Some taper n the E Journ , | 

By comparing the information from 


a data sheet with the fundamentals 
defined the person making an 
evaluation should be able to identif, 
some pertinent clues which will serve 


in length of a feed above, 


constant 


Increase 


feed end section having a 


considerable heat may 


deve lop in initial zones 
4 relatively shallow 
generally develops unl 


metering 
section 
form flow and uniform quality 


The use of water in a screw bore 


flight depth will generally 
have the effect as in 
creased flight depth, and 
should also reduce frictional 
heat in initial zones 


same ; 
ing a 


Decrease 


sensitive 
Let us take a hypothetical case to il 
lustrate how this can be done 


extrusion 


to clear up a few mysteries surround 
operation 


Material: conventional polyethylene 


in flight depth in 
the metering section generally 
stock temperature 


Form: reground “chips” with small 
amount of color pigme nt 


laver of 
of the will raise 


establishes a viscous 


plastic ilong the root 


- 
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PRODEX 


DIFFICULT MIXING AND DISPERSION 
PROBLEMS ARE SOLVED WITH THE 


PRODEX HENSCHEL MIXER 


The PRODEX-HENSCHEL MIXER, successfully used in 
many installations here and abroad, performs inten- 
sive dryblending and thorough dispersion of colors, 


HENSCHEL 


MIXERS 


pigments, fillers, stabilizers and/or plasticizers with 
plastics powders or granules. 

It permits, if desired, the mechanical (frictional) 
heat-up of plastics powders faster and more wnltermly 
than by conduction or radiation. 

The unique principle of fluidizing dry powders so 
that they can be mixed like liquids, plus controlled 
shearing action, result in mixing quality and speeds 
heretofore not obtained. 


ARRANGE FOR A DEMONSTRATION 
Investigate how it can increase the efficiency 
of your process. 


Write for illustrated bulletin M-1. 


PRODEX CORPORATION - FORDS, NEW JERSEY - Phone: HILLCREST 2-2800 
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PRODEX 
PRODUCTION RATES 


...as reported by customers! 


134” (10 H.P.) 

Vinyl tubing from dryblend 

Linear Polyethylene monofilament 
Polyethylene blown bottles 

2¥2” (20 H.P.) 

ABS Sheet, vented 

Rigid vinyl pipe from dryblend 
Polyethylene on cellophane 

32" (40 H.P.) 

Vinyl garden hose 

Polyethylene pipe 

Roll cast polypropylene film 

42" (60 H.-P.) 

High impact polystyrene sheet, vented 
Cellulose butyrate sheet, vented 
Vinyl coated on wire 


pr ER e av able r vented or 
non-vented with valving } with L/D ratios of 20:1 
24:1 and longer. A higher screw speeds wit! 


higher horsepower efficiency 


WRITE FOR ILLUSTRATED BULLETIN E-6 


PRODEX CORPORATION PRODEX 
FORDS, NEW JERSEY © Phone HILLCREST 2-2800 Biri . 


IN CANADA: Barnett J. Danson & Associates, itd, 1912 Avenue Road ronto 12 ALWAYS A YEAR AHEAD 
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Thinking 

of sparkling 
clear 
Polyethylene 
ulm? 


WIND UP 


Leta 

REIFENHAUSER 

EXTRUDER 

be the answer to your 

plastic packaging needs! 
We furnish 100% packaged 


extrusion units for blown 
and cast film. 


Installation and starting-up 
is supervised by our own 
trained technicians. 


You will benefit from the 
unique and ultra-modern 
design features of a 
REIFENHAUSER EXTRUDER. 





Extrude your own film on an 
easy-to-use REIFENHAUSER 
EXTRUDER 


Sizes are 2%”, 34%” and 4%” with 20 or 25 
L/D. 100% packaged units for blown film and 
flat film by the chill roll method from Nylon, 
Polypropylene and Polyethylene. 


Send for literature 


HEINRICH EQUIPMENT CORP. 


rat BGiéewe ss AVENUE 
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Product: color-mixed strands for pelletizing 

Stock Temperature: 350°F 

Cylinder Temps.: (feed) Zone 1, 300°F—Zone 2, 330°F 
Zone 3, 360°F 

Percentage “on” Time: (feed) Zone 1, 45%—Zone 

410% —Zone 3, 35% 

Total Wattage each zone: 4 KW 

Feedscrew Cooling Water Temperature: 100°F 

Actual RPM: 35 

Available RPM: 75 maximum 

Higher RPM can not be used because quality becomes 
poor. i: 

Pressure on Breaker Plate: 1100 psi 

Screen Pack: 100-80-40 mesh screens. 

Extrusion Rate: 50#/hr. 

Actual Amperage (Motor): 35 

Rated Amperage (Motor): 60 

Rated HP (Motor): 15 

Feedscrew Dimensions: Diameter: 
3-turn metering section with 5/32” flight depth 


] \ 
l-turn transition 
17-turns constant feed depth at 7/16” 
L/D: 21 to 1 on feedscrew 
(NOTE: Values are intentionally hypothetical and are not 
accurately representative of values which would be ob 
tained in practice.) 

The evaluation of this hypothetical operation and the 
suggested modifications are as follows: 

1. The use of water cooling on the screw, obviously a 
requirement for satisfactory mixing, shows that the 
screw flights at the metering section are too deep 

. The extruder is demanding a significant amount of 
heat for the process in all zones, a fact which further 
demonstrates that the feedscrew is not operating effi 
ciently. 

Fine screen pack is evidently required to obtain mini 
mum quality. 

. The metering section should be shallower, the transi 

tion zone could be tapered for 5 or more turns, the 
feed depth is satisfactory. Many screw designers 
would probably be tempted to say that the “standard” 
polyethylene feedscrew with .093 inch depth is the 
obvious answer. However, with the realistic attitude 
of the production man in mind, it should be recog 
nized that this, being a processing operation, quality 
requirements are likely to be less critical than for a 
finished product, therefore, high production rates 
should be considered the ultimate goal. Some value 
of flight depth between .105 and .120 inches is sug 
gested for this application. 
It is frequently considered prudent to select a flight 
depth for a metering section slightly shallower than 
the estimated optimum. This sort of thinking is justi 
fied because it is much easier to modify a screw by 
removing metal than by adding metal. Therefore, it 
would seem logical to select the value .105” as the 
more appropriate one. 

Although a considerable number of extrusion people may 
be inclined to demonstrate their initiative and ingenuity by 
undertaking an evaluation and modification of an existing 
feedscrew, it is still considered desirable to rely on the dis 
cretion of the design specialists of an equipment manufac 
turer. Therefore, the submission of operational background 
data to the manufacturer by the purchaser is suggested as 
the most practical method of obtaining a quick solution to a 


specific problem 
— 


edited by Bruce H. Maddock 
Union Carbide Plastics Co 
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F. W. Reinhart 





Chief Plastics Section, National Bureau of Standards 


i: largest group of plastics 


standards has been prepared by Com- 
mittee D-20 on Plastics in the Ameri- 
can Society for Testing Materials 
(ASTM) and issued by that Society. 
Both, the Society of Plastics Engin- 
eers (SPE) and The Society of ‘the 
Plastics Industry (SPI) are members 
of Committee D-20 and have strong 
representation in its work. The Na- 
tional Council of SPE has voted three 
times in the last 6 years to work with 
Committee D-20 in the area they 
cover and not to set up competitive 
groups. SPI decided some years ago 
not to issue standards and requested 
Committee D-20 to process and issue 
the standards in which SPI was in- 
terested as joint standards. There are 
about 15 of these joint methods at 
present. 

ASTM Committee D-20 has con 
centrated its efforts on test meth- 
ods, nomenclature and _ definitions, 
specifications for molding compounds, 
and specifications for standard shapes 
such as sheets, rods, tubes, foams, 
films and pipe. Although the scope 
has covered end items since it was 
adopted in 1935, Committee D-20 
has consistently not undertaken proj 
ects to develop specifications for end 
items such as bath tubs, film for spe- 
cific uses, garden hose, wall tile, 
tableware, bottles, weatherstrip, and 
waterstops. The development of 
standards for plastics for tooling was 
recently approved; SPI and _ the 
American Society of Tool Engineers 
are cooperating in this work. 

There are about 200 ASTM stand- 
ards relating to plastics in the Sep 
tember 1958 edition of ASTM Stand- 
ards on Plastics and about 20 more 
have been subsequently adopted. 
About 30 of these are specifications 
for molding compounds and base 
materials, about 25 specifications for 
standard and melded shapes, about 
125 test methods, about 25 recom- 
mended definitions 
and nomenclature, and about 10 on 
other topics. Several of these are cur 


practices, 5 on 
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STANDARDS 
FOR PLASTICS 








Who Establishes 
Plastics Standards? 


rently being revised and approxi- 
mately 60 new standards are at vari- 
ous stages of development. About 30 
of the ASTM standards relating to 
plastics have been approved as Amer- 
ican Standards by ASA. In the 
ASTM, all standards are first adopted 
as tentative and are not advanced to 
full standard status until after they 
have been proven to be worthy of this 
stature by experience. 

ASTM Committee D-20 on Plastics 
has about 600 members of whom 
about 300 are voting members. There 
are 21 subcommittees and 111 sec- 
tions; 16 of these sections are inac- 
tive. D-20 is a working committee 
and as such members must participate 
by attending meetings or returning 
letter ballots to maintain their mem- 
bership. The attendance at each of the 
three 4-day meetings each year is 
greater than 200. Subcommittee XVII 
on Plastic Pipe and Fittings and Sec- 
tion XVIII G on Reinforced Pipe and 
Fittings are joint groups with SPI. The 
American Petroleum Institute is also 
participating in the work of XVIII G. 
Scopes for all the sections and sub 
committees are now being written; a 


future column will be devoted to this 
topic. The plastics industry has bene 
fited greatly in respect to the quality 
and number of standards developed 
and from savings in the time of per- 
sonnel involved to do this work from 
the high degree of cooperation among 
SPE, SPI and ASTM in the work on 
standards. 

Standards on electrical test methods 
and plastics used primarily in electri- 
cal insulation are developed by 
ASTM Committee D-9 on Electrical 
Insulating Materials. The electrical 
requirements of the specifications is- 
sued by ASTM Committee D-20 are 
supplied by Committe D-9. Commit 
tees D-9 and D-20 meet together and 
there is a high degree of cooperation 
between them. 

Most of the Commercial Standards 
for plastics issued by the U.S. De 
partment of Commerce have been 
developed by industry 
sponsored by the SPI with technical 
assistance from the National Bureau 
of Standards (NBS). These standards 
have been recognized for their high 
level of quality. They are concerned 
items and some 


committees 


only with end 
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standard shapes, generally for certain 
applications. There is some overlap 
ping in the area of standard shapes 
with ASTM. The SPI industry com- 
mittees have used ASTM definitions 
and test methods when suitable ones 
are available. The methods of tests 
developed by the SPI committees are 
submitted to ASTM for further re 
finement improvement, and issuance 
as joint SPI-ASTM methods. The 
Standards for 
being developed and re 
About 20 


Commercial plastics 
currently 
vised numbers about 35. 
have been issued 

The preparation and issuance of 
Federal Test Method Standards and 
Specifications is the responsibility of 
the General Services Administration 
GSA They are prepared solely for 
governmental procurement purposes 
Most of the Federal Specifications for 
plastics are prepared by military 
agencies for GSA. NBS has accepted 
responsibility from GSA for prepara 
tion of the revision of Federal Speci 
fication L-P-406 on plastic test meth- 
ods into Federal Test Method Stand 
ard 406. Many of the Federal 
Standards Test Method and Specifica- 
tions for plastics are coordinated 


Military Standards 
and issued by the Department of De- 
fense (DOD) for procurement pur 
poses. The standards are prepared by 
various agencies in DOD and include 
plastic end 


are prepared 


specifications for items 
and some materials 

Technical Committee 61 on Plas 
tics of the International Organization 
for Standardization (ISO/TC61) has 
completed their work on 28 test 
methods, are working on about 10 
more test methods, and have work 
underway on nomenclature and defi 
nitions. Work on materials specifica 
tions was 1959; their 
initial effort will be confined to selec 
tion of properties to be specified and 


initiated in 


test methods for their measurement 
The test methods are based in many 
cases on ASTM Standards. ASA holds 
the Secretariat for ISO/TC61. The 
work on International Standards in 
ISO/TC61 on Plastics is conducted 
in Committee D-20 for the American 
Standards (ASA): SPE 
and SPI are represented in this work 


Association 


and have made significant contribu 
tions to the work of this subcommit 
tee, known as the USA National 
Committee for ISO/TC61 


concerned with the 
Their 


ties which are 
development of standards. 
principal effort in plastics has been 
investigating the ASTM 
Standards to determine whether or 


not they meet the requirements of 


status of 


national concensus so that they can 
be approved as American Standards 
ASA Sectional Committees B 31 and 
B 72 are 
plastic pipe and B 16 on fittings 
Standards for plastics like all mate 


rials standards, are growth documents. 


working on standards for 


As our knowledge of science and en 
gineering increases, as new testing 
dev ces and materials are developed 
and as current materials are modified 
standards now in use will need to be 
revised and new standards need to be 
developed. Materials standards might 
be considered as “living documents” 
that grow because of their nature. If 
they are nurtured by giving them a 
continuous supply of the food of 
science and 
healthy and useful. If they are not 
nurtured by giving them the proper 
food continuously, their health suffers 
and eventually they become weak and 


engineering, they are 


useless. 


edited by Frank W. Reinhart 
National Bureau of Standards 


American Standards Associa 
ASA) is an association of socie 


closely with co-existent ASTM Stand The 
ards tion 


THORESON-M°COSH, INC 
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Hopper-dryer blender and loader new Hi-dri unit 


Hopper-dryer and 
Jet hopper loader 


? Thoreson-McCosh 3 Shearway granulator, 4 Thoreson-McCosh 


Simple mechanical (no chemicals) 
dehumidifier for use with our 
Hopper-Dryers on extremely hy- 
groscopic materials under high 
humidity conditions, inexpensive. 


Granulates and loads in one oper- 
ation. With our Hopper-dryer it 
is the most effective drying, load- 
ing, granulating, blending unit 
obtainable. No compressed air. 


Dries and preheats material at 
less cost than conventional drying 
ovens. Easy installation on stand- 
ard injection and extrusion 
machines. No compressed air. 


More production, lower costs, 
higher products quality because of 
properly controlled conditioning 
of material, no compressed air. 
Easy installation in minutes. 


For complete information write today. THORESON-McCOSH, Inc., 18208 W. McNichols, Detroit 19, Michigan, KEnwood 1-4700 
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Packaging Notes 


Skin suspension packaging with poly- 
ethylene film is being used with great 
success for shipping pottery and ce- 
ramic products. 

The packages consist of a low density 
polyethylene skin suspension on a poly- 
ethylene-coated corrugated board. The 
coated board is perforated to allow a 
vacuum to be drawn through it. Then, 
products are placed on the board and 
6-10 mil polyethylene film is heated, 
vacuum formed around the products, 
and heat sealed to the board. The com- 
pleted unit is packaged in a corrugated 
container for shipment. 

This packaging technique has cut 
gross shipping weight by 40%, and in- 
transit breakage has been reduced by 
more than 60%. 


Now... polyethylene packaging for people! 
A rectangular- 

shaped tent of 
polyethylene film 

is currently being 

marketed for use 

at football games 

and other outdoor 

sporting events. 

The tent is opaque 

except for a clear 
polyethylene 

viewing window. 

The tent keeps 

heat in rain and snow out. 


Polyethylene film packaging for carbon- 
steel tubes has proved to be economical 
for a New Jersey refinery. 

Polyethylene film is wrapped around 
a cluster of tubes and taped securely 
closed. Wrapping with polyethylene in 
this way protects the tubes from rust 
and corrosion during storage. 

Another advantage: packaging cost is 
said to be one-eighth that of the mili- 
tary-style moth balling the company 
formerly used. 


Improved Film-Clarity Meter 
Designed by U.S.I. Chemist 


New Instrument Eliminates Human Error in Testing Clarity 
A research chemist at U.S.I. has designed in conjunction with A.S.T.M. 
a new light transmittance meter which eliminates human error in test- 
ing clarity of polyethylene film. The instrument determines the relative 


This new low-angle light transmittance meter was 
developed at the Polymer Service Laboratories 
of U. S. I. 














L 


A polyethylene bag sealer for small lots 
and laboratory use is now being mar- 
keted by a New Jersey Company. 

The new compact polyethylene heat 
sealer is only 4 inches wide and 12‘ 
inches long. It is portable and may be 
plugged into a standard 110 to 120 A-C 
outlet. The sealer will produce seals up 
to eight inches long. Sealing time is one- 
half to two seconds, according to the 
thickness of the film. 





New Polyethylene Packager 
Cuts Labor Costs by 507 


A west coast manufacturer recently an- 
nounced a low-cost packaging machine 
which fills, closes and produces a fin- 
ished bag in a single operation. It is 
designed to use bulk rolls of polyethyl- 
ene film, and packages items which 
range in size from pencils to shirts. 

The machine is said to cut packaging 
labor costs up to 50% through speed 
and efficiency of operation. The unit 
eliminates time-consuming hand load 
ing of pre-manufactured bags. It re- 
portedly eliminates set-up time, since 
no adjustment is necessary when chang- 
ing from large to small size bags. 

It is also reported that the machine 
can be operated by personnel who have 
no previous training or experience in 
packaging. 


Now... Disposable Boots 
of Clear Polyethylene! 


Low in cost, but high in protection are 
features claimed for newly introduced 
clear polyethylene boots. These dispos 
able boots are easily pulled over regular 
shoes, and can be worn open at the top 
or closed with a rubber band. 

Uses suggested for these inexpensive 
boots include biological and atomic labo- 
ratories where control of contaminated 
elements is vital. 

The manufacturer currently pack- 
ages his product in rolls of 50 and 100, 
and says average cost is less than 14¢ 
per pair. The boots are watertight, and 
last for several hours before wearing 
through, it is claimed. 


amount of light transmitted through 
any film specimen at essentially a zero 
angle of scatter. 

The new meter is designed to replace 
the optical bench test ...a method which 
depended on the operator’s eye-sight. 
With the new meter, test results are 
recorded automatically, without relying 
on the judgment of the operator. 

Operation of the Meter 

3asically, the meter consists of a 
light source which is concentrated 
through a sample of film onto a light- 
sensitive cell. The cell is attached to 
a galvanometer which measures the 
amount of light passing through the 
sample to be analyzed. 

Swatches of polyethylene film 1.5 mils 
thick were used as standard gauge 
samples by U.S.I. Care was used in 
handling the samples, since fingerprints 
on the film could cause variations as 
much as 10% in light transmittance. 

Meters of this type are currently 
being evaluated by other laboratories in 
an A.S.T.M. round robin test. 


Polyethylene Pipe Solves | 
Difficult Tamping Job 


Polyethylene pipe has been put to an 
interesting use in blasting operations 
for a new Potomac River water treat- 
ment plant near Washington, D. C. 

A total of 62 holes were drilled to 
prepare a 110 ft. high cliff for blasting. 
Fourteen of these holes were from 35 to 
96 feet deep and drilled at an angle 
of 32°. Since the density of the rock 
formation varied, there was a chance 
that the bore holes would swing out of 
line by several feet. Of major concern 
was the problem of loading and tamp- 
ing blasting charges to the required 
depth in the crooked holes. Conven- 
tional, non-flexible, metal rods quite 
obviously would not do the job. 

The blasting contractor solved the 
problem by using 1%” intermediate 
density hollow polyethylene water pipe. 
The highly flexible polyethylene tamp- 
ing “pole” was made up of several sec- 
tions of pipe. 

It easily took the bends in the holes 
and was used successfully to tamp all 
required blasting caps and powdered 
charges in place. 


DO YOU HAVE a new polyethylene packaging 
development you'd like the industry to know about? 
Make it routine to send your information on new 
developments to U.S.i. POLYETHYLENE NEWS. 

Address the Editor, 
U.S.1. POLYETHYLENE NEWS, lt 
Chemicals Co., Division of Nationa er 
Chemical Corp., 99 Park Avenue, New York 16, 


S Ind 


Niet 





exceptional moisture and grease resistance 


POLYETHYLENE-COATED KRAFT OPENS UP 
NEW OPPORTUNITIES FOR CORRUGATED BOARD 


Polyethylene-coated corrugated board — produced on 
conventional corrugating equipment—is extending the 
usefulness of corrugated into many new packaging 


applications. 

This unique container board has exceptional moisture 
and grease resistance and a glossy, non-abrasive liner 
surface that will not scratch or mar package contents. 

Extruders who produce polyethylene-coated kraft 
liner board can get these extra advantages by using 
U.S.I. PETROTHENE® polyethylene resins: 

HIGH PRODUCTION RATES— PETROTHENE resins have good 
drawdown properties, permit extrusion at high speeds. 
EXCELLENT ADHESION — with minimum hot melt oxida- 
tion. 

NO ODOR — an important consideration in many pack- 
aging applications. 

Contact U.S.I. for information on PETROTHENE resins 
especially suited for coating kraft liner board. 








Packagers are investigating polyethylene-coated cor- 
rugated board for applications like these: 


Bulk shipment of meat, where moisture and grease-proof 
interiors reduce weight loss of the meat and «eep moisture 
from weakening the carton 

Shipment of furniture and other hard goods, where abra- 
sion damage from the container has been a probiem. 

Bulk bakery and confectionery shipments, where absence 
of grease-wickage makes containers suitable for reuse as 
point-of-sale displays. 

In concrete construction forms, where the polyethylene 
coating acts as a release agent. 





DUSTRIAL CHEMICALS CO. 


Division of National Distillers ond Chemice!l Corp. 


99 Park Ave., New York 16, N. Y. 
Branches in principal cities 








4 | ef the 

Plastics 
Industry, 
ao 90m 


SPECIAL PRICE OFFER TO SPE MEMBERS— 
Save $4.00 on New Edition! 


PLASTICS 
ENGINEERING 
HANDBOOK 


of The Society of the Plastics Industry, Inc. 


srd EDITION 


1960, Over 600 Double-Column Pages, Larger 7” x 10” Format 
Over 500 Illustrations, Tables and Charts, 2 Special Fold-out Inserts 
List price: $15.00 
Special price to SPE Members: $11.00 
Offer expires April 30, 1960. List price prevails thereafter. 


IMPORTANT: See special ordering instructions below. 
The best arranged, most clearly written reference on plastics materials, 
methods and fabrication is now revised, expanded and completely up- 
to-date. Reviewers throughout the world have hailed previous editions 
as the most useful source of information ever made available to one 
industry. This new edition adds the advances made since 1954; 
advances so numerous that the handbook now appears in a larger, 
double-column format. There is much new material on nomenclature, 
cellular plastics, decorating, welding, and plastics as adhesives. The 
book describes every step in the manufacturing operation, and includes 
the experience and know-how of over 200 technicians and authorities. 
The text is fully illustrated with hundreds of photographs, tables and 
charts. Some of the charts alone provide data of inestimable value to 
the plastics plant. Here is an immense amount of current information 
in the revision of a book with a giant reputation for accuracy, thor- 
oughness and dependability. It is truly the definitive guide to the 
plastics industry. 

See other side for Table of Contents 





How to take advantage of special price offer: 


(1) IMPORTANT! Make checks payable to The Society of the 
Plastics Industry, Inc. (Please do not make payable to 
the SPE.) 


(2) Send remittance with order @ $11.00 per copy to the 
SOCIETY OF PLASTICS ENGINEERS, INC., 65 Prospect 
Street, Stamford, Connecticut 


Special SPE Member price offer expires April 30th, 1960. 
List price prevails thereafter 














PLASTICS ENGINEERING HANDBOOK, 3rd Edition 
of The Society of the Plastics Industry, Inc. 


Over 600 outsize pages of useful information in these 26 Big Chapters: 


NOMENCLATURE 


CLASSIFICATION OF 

RIGID MOLDING MATERIALS 
Introduction 
System of Classification 
Official Specifications 
Plastics Included in the Classification 
Practical Significance of Properties 


COMPRESSION MOLDING 


History 
Technique and Materials 


Combination of Injection and Compression 


Molding of Phenol-Formaidehyde 
Compounds 

Molding of Urea-Formalidehyde and 
Melamine-Formaidehyde Compounds 

Molding of General-Purpose Polyester 
Molding Compounds 

Molding of Alkyd Materials 

Molding of Thermoplastic Materials 

Molding of Fluorocarbons 

Advantages of Compression Molding 

Limitations of Compression Molding 

Details of Procedure for Compression 
Molding 

Types of Compression Molds 

Machinery and Equipment 

Automatic Compression Molding 


TRANSFER MOLDING 


Definition 

History 

Description of Process 

Transfer Molds 

Advantages of Transfer Molding 
Limitations of the Process 

Materials Used 

Theoretical and Design Considerations 


INJECTION OF 
THERMOSETTING MATERIALS 


COLD MOLDING 
History and General Considerations 
Coid-Molding Materials and Their 
Preparation 
Cold-Moided Insulation 
Limitations of Cold-Moided Articles 
Molds and Fixtures 
Finishing Operations 
Advantages of Cold-Molded Articles 


INJECTION MOLDING 
OF THERMOPLASTICS 
History 
General Discussion of Technique and 
Equipment 
Pressure and Temperature 
Reuse of Material 
Hot-Runner and Multiple-Nozzle Molding 
Finishing 
Design of Molds 
Mold Lubricants 
Characteristics of Injection-Moiding 
Compounds 
Details of Injection-Moiding Machines 
General Considerations 


PREFORMING, DRYING AND PREHEATING 


Preforming 
introduction 
Types and Shapes of Preforms 
Influence of Properties of Powder on 
Preforming 
Charts of Weights, Sizes, and Thicknesses 
Preforming Presses 
Operation of Preforming Presses 
Preforming Dies 
Operating Difficulties and Remedies 
Drying and Preheating 
Tnermoplestics 
Thermosetting Plastics 
Equipment and Operation 


EXTRUSION AND EXTRUSION MACHINES 


Introduction 
Equipment 
Design for Vaived Extrusion 
Screw Design 
Adiabatic Extrusion 
ntro! of Cylinder Temperature 
Vented Screws and Cylinders 
Machines for New Polymers 
Multipie-Die Extruder Heads 
Take-Offs 
Extrusion of Film and Sheet 
Continuous Vacuum Forming 
Bottle-Blowing 


Extrusion Molding 
Covering of Wire and Cable 
Compounding 


10 FABRICATION OF ARTICLES 
FROM THERMOPLASTIC SHEETS 
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In Canada, Sherbrooke Machineries Ltd., Sherbrooke, Quebec 
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VBE Vented Reverse Flow Heaters 


row! 


Automatic 


RIGHT ON YOUR OWN 


INJECTION MACHINE 


VRF Degassing Cylinders are the first real break- 
through in injection machine heater design since 
1938! Every week another injection molder 
learns what this means . . . Gas free molded 
parts . . . reduced part strains . . . simplified 
mold venting . . . lighter parts and the elimina- 
tion of feed weighing! 

Built-in vent allows trapped air and molding 
gases to bleed back out into the cold incoming 
granules. You get the benefits of precompres- 
sion with no valves and no moving parts. Elimi- 
nates corrosion on cellulosics! 


Learn how automatic trouble free degassing 
can now be done on any make or model of 
injection machine! Just fill in the coupon below 
or call us at WYoming 1-1424, Cleveland, 
Ohio. We will show you how simple it is to 
convert to VRF. 


INJECTION MOLDERS SUPPLY CO. 
3514 Lee Road, Cleveland 20, Ohio 
Please send me further information on IMS Vented Reverse Flow 


Heating Cylinders. 


Patents Pending 


SpectaL Purpose RePLaceMENT NAME 
Heatinc CYLINDERS FOR ALL ' COMPANY 
InjecTION MovpInc MACHINES ADDRESS 


CITY 
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Plastics Technical Service, The Dow Chemical Company 


| molding machine cycle 
time is one of the most important 
economic factors in the cost of a fin- 
ished plastic part. Generally, the more 
parts per hour coming from a machine 
the lower the cost of each part. Im 
proved cycling is a natural aim in any 
plastic injection molding operation 
Considerable attention and effort have 
been focused on improving molding 
cycles through molding machine de 
sign refinements and innovations. At 
tention and effort, also, have gone into 
mold design to speed up machine cycl 
ing. Some of the newest refinements in 
hot runner and conventional mold de 
sign to further 
have been concentrated in the areas 


improve cy cle time 


of, one, isolating hot runner heat from 
the cavity 
amount and effectiveness of cooling 


and, two, increasing the 


in certain cores and cavities. 

Three hot nozzle insulation tech- 
niques and three new mold cooling 
techniques which offer real promise 
for cycle improvement are presented 
here. 


Isolation of Hot Runner Heat 
From the Cavity 


Ideally in a hot runner mold, it is 
desirable to adjust the temperatures 
in the gate area so that neither freez 
ing nor drooling occurs. The degree 
of temperature control required is dif- 
ficult to achieve, particularly when the 
tip of the nozzle is in direct contact 
with the cavity insert. Three solutions 
have been studied. 


Semi-Insulated Nozzle 

The semi-insulated nozzle shown in 
Figure 1 helps solve the temperature 
problem by not making contact at the 
gate area. The void around the nozzle 


Mold 
Design 


For 


Improved 


Cycling 


Six new ideas 
for improving injection 
mold cycle time 


tip fills with plastic during the first 
shot. This plastic remains to insulate 
the hot nozzle from the cold metal 
Contact is removed from the gate, 
thus permitting the nozzle tip to re 
main warm and the adjacent cavity 
metal to remain cool. This design al 
lows lateral movement of the hot run- 
ner plate from the center line without 
causing serious misalignment of the 
nozzle tip and gate. It avoids the prob 





MOLDING 
CYCLES 








lem encountered in other hot runner 
mold designs where the actual ex 
pansion of the hot runner block dif 
fers from the calculated value. 

The thickness of the plastic around 
the sides of the nozzle is not too crit 
ical; a 1/16” wall has proved satis 
factory. At the tip, however, plastic 
thickness should be in the range of 
from 0.015” to 0.030”, depending on 
the gate dimensions. Where many 
cavities are involved and the hot run 
ner plate may tend to warp out of 
plane because of its size, leakage and 
improper nozzle seating can be a con 
siderable problem. “Floating” of the 
nozzle in the runner plate is an im 
portant design feature which allows 
pressurized contact of the nozzle seat 
with the cavity metal. The nozzle is 
free to move downward as shown in 
Figure 1 when acted upon by plastic 
pressure on the top of the nozzle. 
Piston rings are used to seal the plas 
tic. On smaller molds where warping 
should not be a serious problem, the 
nozzles have been threaded into the 
hot runner blocks. Both the floating 
and threaded type nozzles have been 
used successfully on production molds, 
primarily by West Coast molders. Best 
results, so far, have been obtained 
with beryllium-copper nozzles and 
steel cavities. 

4 thread bobbin mold, shown in 
Figure 2, incorporates the plastic in 
sulated nozzle in the hot runner sys 
tem. This 24 cavity mold could only 
be made in two rows due to the need 
of opening the cavity plates for ejec- 
tion. The cavity plate movement, as 
shown in the right hand portion of 
the figure, is unusual, since the upper 
and lower plates of each row are con 


This article adapted from a paper presented at the 16th ANTEC—Chicago—January, 1960. 
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nected, requiring only two sets of 
leader pins to accomplish the motion 
Fully Insulated Nozzle 

Often the part appearance calls for 
a less obvious gate than that shown 
To make a gate barely 
visible, the diameter must be kept 
very small (0.015” to 0.025”). In addi 
tion, the gate land should not be ta 
pered as in Figure 1. Since the gate 
land must be kept short to prevent 


in Figure 1 


freezing, the cavity metal separating 


the nozzle side from the cavity side 


Figure 2. Mold for thread bobbin, 
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Figure 1. Hot runner mold on nozzle type 
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would become quite thin if a spher 
ically shaped nozzle were used. Figure 
3} shows a conical sh: aped nozzle whic h 
leaves more metal on the top of the 
cavity, making a short land gate pos 
sible. The tip of the nozzle in this de 
sign is thinner and less heat is avail 
able at the very end. To further in 
sulate the nozzle 
spacer was placed around the nozzle 
base. This allows the nozzle to be com 
pletely suspended in plastic and pre 
vents it from making any contact with 
the cavity. 
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a steel thrust ring 





Figure 3. Hot runner mold insulated nozzle type 


Again, best results were obtained 
with beryllium-copper nozzles and 
steel cavities. With beryllium cavities 
larger gates were required to prevent 
freezing because of this material's 
higher heat transfer. 


Internally Heated Nozzle 

The internally heated nozzle offered 
by Injection Control] Corporation 677 
So. Eaton, Birmingham, Michigan of 
fers excellent temperature control at 
the nozzle tip. We believe, therefore, 
it should seriously be considered for 


y CAVITY PLATES 














with right hand drawing showing cavity plate movement. 
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hot runner molds. Figure 4. By mod- 
ifying the nozzle feed entrance, the 
allowing 


nozzle can be shortened, g 
space for longer cavities 

The torpedo heater is regulated’ by 
a variable transformer giving the op 
erator a wide range of temperature 
control. Plastic 
rapidly around the heated torpedo and 
the rate falls off near the outer cool 
walls. Thus, in effect, the plastic on 
the outside of the channels insulates 
the cold outer wall of the nozzle from 
the heated plastic and torpedo. The 
heat from the torpedo tip prevents the 


gate from freezing. The insulation al 


flow occurs most 


lows the metal surrounding the gate to 
make the “hot 


mark” defect commonly seen In many 


run cooler and not 

hot runner molds. 
Rather than using a 

block for a 


cavities, the use of 


massive hot 

number of 
heated 
hot runners may prove beneficial. This 
employs essentially the same principle 
as used in the internally heated noz 
zle. Now for the first time it may not 
be necessarv to use a “hot rod” poly 


small 
internally 


runner 


mer to achieve fast cycling provided 
the hot nozzle and 


runners 


rods are in the 


Improvements in Cooling 


Thus far, attention has 
rected to the hot end of the hot run 
and 


been di 
ner mold cavities 
cores deserves equal, if not more, at 
tention. Many 
mold combination is very adequate for 


Cooling the 


times the machine and 


supplying the heating needs but the 
molding evcle is restricted by inade 
quate Three 
techniques for improving cooling are 


cooling examples of 


given. 


Furnace Brazing to Include 
Cooling Lines 


In certain shapes the common 
method of drilling would be 
tical and 
possible. One wavy to locate the cool 
ing lines where they are needed is to 
use furnace brazed cavities and cores. 
In this method a cavity is made hav 


inner and outer 


imprac 


costly—in some cases im 


ing an section with 
the cooling lines lathed or milled and 
the parts brazed together during heat 
Circular and flat cavities 
shown in Figure 5 
themselves very this 

Thus, the cooling lines can 
the contour of the cavity (or 
core), be closer to the cavity surface, 
and provide more uniform heat re 


treatment. 
such as those 
lend 


method 


easily to 


follow 


moval 

Another feature of brazing is the 
brazing temperature can be the same 
as the heat treating temperature for 
hardening and, therefore, both can be 
accomplished at the same time. This 
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cavity must be 


means, of course, the 
finished to the polishing dimensions 
prior to brazing and heat treating. A 
good selection of steels is available to 
the mold builder but those having dif 
ferent hardening temperatures may re 
quire a different brazing material, as 


shown in Table 1. 


The success of coring by furnace 
brazing depends on careful attention 
factors 


is the 


to a number of One impor 
tant thick 


ness or mass relation of both pieces 


consideration wall 


to be joined. The heating and cooling 


cycle for dissimilar masses of metal 
may cause high enough stresses to 
produce cracks. Selecting the proper 
brazing material to correspond with 
the type of steel being used is impor 
tant also. Other items include smooth 
ness of finish needed on the brazing 
surfaces; design of locating fixture to 
hold the alignment between pieces 
being brazed; flatness and clearances 
of the brazed surfaces and limits of the 
atmospherically controlled furnace. 
Furnace brazing is a relatively 
process and should be considered still 
in the development stage. It requires 


new 





TABLE 1. 


Heat Treating 


Temperature AISI Code No. 


1500°F to A4, A5, A6é 
1600°F 
1600 F to 


1900°F 


D1 thru D5 


Hardness 


Brazing Material Rockwell ““C”’ 


Silver Solder 54 to 60 


Copper Braze plus 54 to 61 


8% Sn 





Figure 4. 


Internally heated 


runner and nozzle. 


CYLINDRICAL MOLD 





FLAT AREA MOLD 


Figure 5. Furnace brazing (a.) 
Cylindrical mold. (b.) Flat area 
mold (c.) 
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POLYETHYLENE - MELT (WDE OF O2 
sheer rete affect «+ 


Accurately forecasts processability, saving time 
consuming plant experimentation, high scrap 
costs, down time, etc. Records plastic flow of 
all polymers at temperatures to 600°F, and 
measures as no other flow tester can under 
typical processing conditions 
® Molding and Extrusion Performance 
® Polymer Stability 
® Polymer Melt Flow at Various Shears 
© Effect of Each Additive 
® Conditions for Color Matching 
® Decomposition Factors 
© Temperature-Viscosity Relationship 
® Average Molecular Weight 

SEE FOR YOURSELF! Bring or send 


us your samples for free testing. Write 
for technical application bulletins 


Instruments, Inc. 


SOUTH HACKENSACK, N. J. 
53 E. Wesley St., Diamond 3-8425 
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with the stepless, variable 
shear rate PLASTOGRAPH 
by C. W. BRABENDER 


Various measuring heads 
for all types of material 

















close liaison with the heat treating o1 
brazing companies. The better cool- 
ing that results from this technique is 
we believe, well worth the extra effort, 
and slight additional expense above 
that normally required for regular 
hardening heat treatments 


Cooling Collapsible Cores 

Many multicavity molds are de 
signed to produce threaded closures 
that do not have good cooling inside 
the small cores since they must be 
rotated to remove the part. Improved 
cooling means improved cycling and 
our next slide Figure 6 shows a col 
lapsible core that readily accepts a 
bubbler cooling system. The cooling 
channels consist of a center tube and 
an outer water return passageway. The 
hoses connecting the water to each 
of the cores require freedom of move 
ment since they ride back and forth 
with the wedge. 

The withdrawal action of the center 
section moves each side of the core 
just enough to clear the threads 
The part is designed to stay on the 
center wedge section of the core, we 
released and an air blast moves the 
closure off of the collapsed core 
Although we are only cooling the 
center wedge section of the core, we 
feel this is an improvement over 
merely cooling the core retainer plate 


High Conductivity Rods 
For Core Cooling 


Another cooling problem is en 
countered in small cores where suffi 
cient room at the tip to locate a bub 
bler is not available. An example is 
shown in Figure 2 where the heat 
transfer path is provided by inserting 
a beryllium-copper rod. The back end 
of the rod is centered in the bubbler. 


Summary 

Six ideas for improving injection 
molding cycle time have been pre 
sented—a few of them have been used 
commercially, several are under study 
in Dow Plastics Technical Service 
laboratories, and the remainder are 
design concepts on paper only. It is 
hoped that these ideas will stimulate 
even newer concepts and refinements 
in mold design which contribute to 
improved cycle economics. 


Notice 

The information in this article is 
presented in good faith, but no war 
ranty is given, nor is freedom from any 
patent to be inferred. 


edited by L. Paggi, 
E. I. du Pont de Nemours 


Figure 6. Closure mold with collapsible core (a.) 


Mold closed (b.) Mold open & Co., Inc 
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Atlantic Marine Industries, Inc., Pemberton, New Jersey 


Large Reinforced 
Plastic Molds 


ic “secret” in the manufacture of 


a successful large mold lies in the 
thought and planning that precedes its 
manufacture. There is no substitute 
for and no reason to accept less than 
the best tool suitable for the job. This 
paper will describe those factors 
which we believe are necessary and 
outline certain methods which would 
be of assistance in mold making. 


Steps Involved 
Before production molds can be 
made certain elements must be pres- 
ent and a sequence of operations fol- 
lowed. For our discussion we will 
assume that the elements already 
present are: 
1. An acceptable design 
2. A Tested prototype. 
3. An engineer familiar with rein 
forced plastics. 
In the instance where several molds 
are required, the following sequence 
is recommended. 
1. Pattern 
2. Master mold 
3. Mold master 
production molds are made 


from which the 


There are conditions under which 
variations are desirable. One such set 
of conditions might involve the tested 
prototype being used for the pattern 
and the master mold being used for 
the manufacture of production parts. 
Here the steps involved have been re- 
duced to a minimum with a resultant 
cost savings which could be regarded 
as substantial. Such a reduction, how- 
ever, should not be considered with- 
out a_ thorough evaluation of the 
individual condition 


Requirements for Planning 
and Engineering 

Before any of the basic steps are 
begun, several questions should be 
answered to first determine whether 
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all of the basic steps are to be in- 
volved and second to determine the 
best route in each step. Usually this 
is done in the estimating stage either 
for a customer's quotation or as a pre- 


youl management 


where proprietary items are involved. 
Naturally, the more detailed your 
study can be, the closer your estimate 
will represent actual conditions of 
manufacture. In determining 
steps are to be taken, the questions 
to be answered should be of the type 
1. Will one mold suffice to produce 
the required units in the given 


sentation to own 


what 


time? 

2. Had a full scale model been re 
quired for approval and testing, 
can it be used as a pattern and 
can it be used for more than one 
mold? 

Detailing these questions will involve 

such considerations in making the 

mold as: 

1. What is the best approach from 
the pattern making point of 
view? 

What part requirements will de 
termine how the mold is to be 
made? 

3. Considering 
molding operations be simplified 


production, can 
or can some assembly operations 
be eliminated? 
What is best from strength and 
bracing standpoint? 

Most molds will be a result of the 
best overall compromise and a clearer 
picture can be had if as many fine 
points as are applicable to the condi- 
tion can be covered as exemplified 
below. 

1. For Pattern Making 


This article adapted from a paper 
presented at the J6th ANTEC— 
Chicago—January, 1960 
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a. 
b. 


Cc. 


d. 


e. 


a 


b. 


c 


d 


> 
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a. 
b. 


Cc. 


f, 


Should the mold be made in 
one plecer 

Male or Female? 

Will only a half pattern be re 
quired due to symmetry or 
other reasons? 

Has full attention been given 
to such as: run off required, 
sufficient radii, undercuts, part 
thickness, clearances and _tol- 
erances? 

What are finish requirements? 
Part Requirements 

Must the part be one piecer 
Where are seams or joints 
least objectionable or where 
can they be used to advan 
tage? 

Can the mold be 
several parts to suit molding 
re) assembly convenience? 

Is the part to be refinished or 
used as molded? 

Production Requirements 
Would it be of advantage 
use the mold itself as a jig? 
Can a simple jig release a 
mold to production? 

Can some assembly or finish- 
ing operations be eliminated 
by making a one piece mold- 
ing or by splitting the part at 
the right place without exces- 
sive detriment to the molding 
operations? 

Should the molds be station 
ary or movable? 

Can staging or platforms be 
eliminated by a split mold? 
Would it be of advantage to 
eliminate costly jigs and fix- 
tures at the price of a more 
expensive molding operation? 
Can standard width materials 
be used to best advantage? 
Are all portions of the mold 
suit the 


made in 


easily accessible to 
hand layup method? 
vith Naugatuck Chemical Co 





Once 
answered and committed to paper, a 
good picture of what is to be done is 
ready, the operations required are 
known and a close cost evaluation 
may be made, since during your eval 


these questions have been 


uation the materials of construction, 
mold thickness 
bracing and so on will have been 


strength, amount of 


covered. Consequently, the amount of 


man hours, materials and special 
equipment can be specified 


Check Lists and Schedules 
Actually, at this point, only the 

ground work has been laid for the 

All your think 


ing, calculating and planning will be 


successful large mold 


to no avail if each stage of the opera 
tion is not checked. Confer with the 
persons who are to be responsible tor 
each major step in the operation 
either singly or together and go over 
exactly what is to be done, how it is 
to be done, who will do it, request 
suggestions then develop a check list 
and schedule of operations coupled 
with a realistic time table. Once these 
ure established, stay with them. Make 
haste slowly at first and provide your 
self with a list of 
which you personally will 


critical phases 
oversee 
approve. To illustrate, a 
molding check list and 


schedule is given in Appendix “A” 


Pitfalls 


The check list above can also act 


direct or 
generalized 


as Insurance against pitfalls or mis 
takes which may prevent the use of 
the mold in production or that may 
require costly rework and refinishing 
operations on the molds, 
both. Some of 
errors and their causes are 


parts or 
the more prevalent 


|. Rippled or uneven appearance 
Pattern not splined or sanded 
sufficiently or properly 
Rough surface, wood grain, etc 
Pattern not polished suffi 
ciently or surface prepared 
Parting film or agent 
not properly applied, dust or 
dirt on surface before the over 
lay 1S sprayed. 


properly 


Regular lines at periodic inter 
vals—Station marks in the pat- 
tern not removed or _ bracing 
transfer due to wood bracing 
lying hard against the outside of 
the mold 
Deformation— Point o1 line 
stresses—Excessive weight borne 
by one brace and not transferred 
to a large area can cause the 
yield. Insufficient 
cure and resulting low strength 
can also contribute to this as 
well as too thin a mold or im 
proper bracing. 
5. Cracks in the overlay—Too rigid 
an overlay material, too thick an 


laminate to 


overlay, impact stresses during 
deformation 
Use of wedges 


usage, 
during usage. i.e 
to remove part 
Pattern transfer—Application of 
first plys of glass too soon after 
spraying Insufficient 
“back up” between 
overlay and woven roving 

Blisters or break through of 
overlay Voids during manu 
facture of the mold. Resin gelled 
too quickly to prevent proper 
working out of air. Resin not 
sufficiently thixotropic allowing 
too much run off. High exo 
causir “blowing” of 


excessive 


overlay 
laminate 


therm ig 
resin 

Warpage—Too many layers o1 
plys applied at one time or too 
soon after each other causing 
strains to be set up due to high 
exotherm. Improper ot insuffi 

cient post cure 

Trouble shooting in large mold mak 
ing should begin before the mold is 
We prefer to 
use a high impact resistant overlay 
with a high heat 


resin. Our back up laminate usually 


made by anticipation 


distortion point 
consists of three to five plys of a fine 
woven material like 1000 cloth fol 
lowed by additional plies of 1-% 
mat and 24 oz roving to add strength 


oz 


at moderate cost. The mat is also used 
as a buffer against pattern transfer 
and mold thickness is normally ” 
One ply per day is applied with a 
catalyst system arranged to give lower 
exotherm and reduce shrinkage. With 
such a system proper aging on the 
pattern is a requisite, two or three 
days In the sun or an oven post cure 
for a similar period at 110° or 120°F 
(A good refer 
ence is a paper “VIBRIN MOLD 
TOOLING FABRICATION” by W 
K. Fischer). Many variations on this 
general set up are possible and desir 
able depending 
However, take the material 
tions into account and act accord 


is usually sufficient 


conditions 
limita 


upon 


ingly. 


-a 
Appendix A 
MOLDING CHECK LIST 


1. Materials of Construc- 
tion and total amounts 
Parting Agent 
Overlay, catalyst or hard- 
ener, promoter, diluents 

and fillers 

Resin type, catalyst or 

hardener, promoter, dilu- 

ents and fillers 

Reinforcements, type size 

and finish 

Bracing and framing mate- 

rials 


Reinforcement Prepa- 
ration 


Provide cutting list and 
patterns where necessary 
Stack cut patterns on 
hand trucks or skids after 
coding so that they may 
be removed in order of 
layup 


Method of Layup 
Application — of 


agent 
1) Number of coats 
2) How it is to be ap 


pli rd 


parting 


Application of Overlay 
1) Number of applica- 
tions and time be- 
tween 
2) Formula for each 
application 
3) Time to be allowed 
before layup is be 
gun 
c. Layup 
1) Layup list showing 
location of patterns 
coding, etc. Cutting 
list can he used 
List resin formula- 
tions Use master 
hatches 
possible 
Give 
resin mix 


wherever 


amount of 
required 
per ply or pattern 
depending on meth- 
od of application 
Where required, 
provide a graph or 
table of catalyst per 
pound of resin mix 
versus te mperature 
to give required gel 
time. 
4. Bracing 
a. Provide diagram of exact 
location and type of brac- 
ing 
Describe method of at 
tachment to mold 
c. Have bracing units pre- 
fabricated and preassem- 
bled wherever possible 


In each of the above, the 


following can also be listed. 


1. Equipment required 
in type and number 

2. Men required and 
time allowed for 
each phase 
Defects or things to 
watch for and cor- 
rective action 


edited by Ernest J. Csaszar, 
Newark Die Company 
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DEDICATED TO QUALITY, SERVICE AND ECONOMY IN MOLDING 


YOU SAVE MORE 


ON MOLD COSTS 


WITH OVER 6,000 D-M-E STANDARD 
MOLD BASES TO CHOOSE FROM 


Largest Selection Saves You 

Time and Money 

Whether it’s a one-cavity “test” mold 
or a 60-cavity high production run, 
chances are D-M-E has the right size 
Standard Mold Base to fit the job 
and the molding machine 


D-M-E’s 32 standard sizes, up to 
23%4" x 35'2”, with 100 standard 
cavity plate combinations for each 
size, give you the largest selection of 
carbon or alloy steel standards avail- 
able from any single source. 


Save on Design Time, Moldmaking 


Time, Replacement Parts and Delivery 


Design time is reduced by using 
D-M-E’s full-scale Master Layouts 


and Catalog of specifications and 
prices. Moldmaking time is reduced 
because all D-M-E plates are preci- 
sion ground flat-and-square, ready 
for cavity layout and machining. Ex- 
clusive interchangeability gives you 
the added saving of immediate re- 
placement of any component part. 
And D-M-E’s seven branch offices 
and warehouses are always fully 
stocked with Standard Mold Bases 
and components to meet your de- 
livery requirements. 


Cut Costs on Your Next Program 


Start saving on your next moldmak- 
ing program, no matter how large or 
small. Take advantage of D-M-I 
Quality, Service and Economy. 





FASTER DELIVERIES 
FROM COMPLETE STOCKS 


for IMMEDIATE DELIVERY 


Over 1,000 D-M-E Standard Mold Bases 
always IN STOCK at local D-M-E Branches 
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THERE’S NO SECRET 
To a Fine Finish... 


...With D-M-E’s Line of 
Mold Polishing Supplies 


Polishing mold cavities to a 
high lustre that is imparted to the 
molded piece was once “a well- 
guarded secret.” But with D-M-E’s 
complete line of mold polishing 
supplies moldmakers are able to 
attain the particular finish re- 
quired by the part. 

With D-M-E Diamond Com- 
pound, mirror finishes are pro- 
duced in less time and at less cost. 

Other time and money saving 
items for your polishing depart- 
ment include: D-M-E’s Felt Pol- 
ishing Kit, Abrasive Stones, Mold 
Polishing Compound, Abrasive 
Mounted Points and D-M-E-’s 
Mold Cleaner and Rust Preven- 
tive. 

START SAVING NOW... Contact 
your nearest D-M-E Branch for 
full details and prices. 


DETROIT MOLD ENGINEERING COMPANY 


DETROIT: 6686 E. McNichols Rd.—CHICAGO: 5901 W. Division St 
HILLSIDE, N.J.: 1217 Central Ave—LOS ANGELES: 3700 S. Main St 


a @ 3 

e D{M-ECORP., CLEVELAND: 502 Brookpark Rd.—DAYTON: 558 Leo St. 

e D-M-E of CANADA, Inc. TORONTO, ONT.: 156 Norseman Ave. 
59-A 
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Advanced resin technology developed by Spencer 


New Polymorphous 
Packaging Film With 


Tests of Actual Production-Run Film Show How 
"*Poly-Eth” 5300 Compares In Toughness and Sparkle: 


Comparable Film “Sparkle” Comparable Film “Toughness” 





EXTRUDER No. 1 
“Poly-Eth” 5375 
Resin B 


EXTRUDER No. 2 
“Poly-Eth” 5375 
Resin B 


EXTRUDER No. 3 
“Poly-Eth” 5365 
Resin B 


EXTRUDER No. 4 
“Poly-Eth” 5365 
Resin B 


EXTRUDER No. 5 
“Poly-Eth” 5375 
Resin D 











It’s easy to see that film made of Spencer’s new poly-_ in values for the same resin result from variations in 
morphous resins has a definite advantage over competi- equipment and operating techniques. For complete in- 
tive materials. These charts were developed from film formation on these and other tests, contact your Spencer 
run by five different commercial extruders. Differences Representative. 


4 CF. 


SPENCER) Poly-Eth 4; Polyethylene 


rans —_— 





SPENCER CHEMICAL COMPANY, DWIGHT BLDG., KANSAS CITY, MISSOURI 
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Chemical Company now makes possible... 


Polyethylene For 
Toughness & Sparkie 


Here’s how “Poly-Eth” 5300 Series resins 
give you an exclusive balance of film 
properties for greater product protection 


and eye-catching sales appeal: 


Packaging experts have long 
searched for a general purpose poly- 
ethylene film that contained both of 
these important properties: (1) the 
toughness necessary for rough han- 
dling and for long shelf life; and 
(2) the sparkling appearance 
needed to attract the customer and 
close the sale. 


But now at last . . . toughness and 
sparkle have been combined in a 
single polyethylene film. This new 
and different kind of film is made 
possible by Spencer Chemical Com- 
pany’s development of “Poly-Eth” 
5300 series resins. These resins are 
the result of a breakthrough in resin 
technology which produces what is 
called a “polymorphous” polyethy- 
lene resin. 


Because they are polymorphous, 
these resins produce films with an 
unusually high degree of impact 
strength and tear resistance. Gloss 
is tops. Haze is held to a minimum 
And yet this film is truly tough. 
At the same time, “Poly-Eth” 5300 
series resins offer a complete bal- 
ance of all other properties neces- 





SEEING IS BELIEVING: 
For free sample of film, 
attach coupon to your 
business letterhead and 


mail today! > 
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sary in a general purpose packaging 
film. 


Before being released for broad- 
scale film production, these poly 
morphous resins underwent an 
extensive series of field tests in 
commercial extrusion plants under 
a wide variety of processing condi- 
tions. In these tests, films made of 
“Poly-Eth” 5300 series resins were 
compared with films made of lead- 
ing competitive resins. In nine out 
of ten cases, the “Poly-Eth” films 
were found to be definitely superior 
(see chart at left). 

You are invited to compare a sam- 
ple of this new film with your pres- 
ent film. For a roll of 114-mil flat 
film (50’ long x 11” wide), contact 
your Spencer Sales Representative, 
or mail coupon with your business 
letterhead. There’s no obligation, of 
course! 


Spencer Chemical Company 


NAME____ 
TITLE. 
COMPANY 
ADDRESS 


CITY 


Dwight Building, Kansas City 5, Missouri 


This drop test is just one of a vari- 
ety of tests used to compare the 
properties of “Poly-Eth” 5300 with 
leading competitive resins. 


Mr. Fred C. Sutro, Jr., Polyethylene Product Manager 


Please send me a free 50’ sample roll of 1'4-mil film made from your new “Poly-Eth”’ 
5300 polymorphous resin. | understand this places me under no obligation. 














POLYMER 
SCIENCE 





W. N. Findley — Professor of Engineering 











Brown University, Providence, R. I 


Stress Relaxation and 
Combined Stress Creep 


of Plastics 


Stress Relaxation 


pparatus suitable for relaxation 
tests is shown in Figure 11. In 
means 15S pro 


such apparatus 
vided to make those adjustments, re 
quired as a result of the decreasing 
load, to maintain constant strain in 
The load is measured 
Stress 
relaxation occurs rapidly at first fol 


the specimen 
by means of an elastic member 
lowing constant 
strain, but the rate of stress relaxation 
As an example 


ipplic ation of the 


decreases with time 
data obtained during relaxation of a 
rigid polyvinyl chloride at room tem 
perature are shown in Figure 12 
Relaxation of real materials at con 
stant stress cannot in general be 
adequately described by the simple 
models having a single 
relaxation time, although the general 
characteristics of the relaxation curve 


ire predicted by the four-element vis 


mec h ink al 


coelastic model 

It is of considerable interest in en 
gineering to be able to compute 
stress-relaxation behavior from known 
creep behavior at constant stress, and 
Vice versa Several have 


been employed including strain and 


methods 
time hardening, simple viscoelastic 
superposition and 
these involve considerable 


models others. 
Some of 
mathematical difficulty as well as the 
physical question of whether the 
structure of the material changes in 
such different ways in creep and re 
laxation that creep and relaxation are 


This is Part 2 of a 2 Part Ar- 
ticle—last month—Mechan- 
ism and Mechanics of Creep of 
Plastics 





Figure 11. Apparatus for Stress 
Relaxation Tests (from Findley 
and Worley, Proc. SESA, in press) 


essentially tests of two different mate 
rials 

In order to compute stress relaxa 
tion by the strain-hardening theory 


Eq. 17) from a creep equation of 


the form of Eq. 11, the time deriva 
tive of Eq 11 for constant strain « 
may first be determined. When Eq 
17 is substituted for the second term 
ot Eq 11, on the assumption that 
Eq. 17 is the correct differential creep 
law, the following is obtained (19 


e./a cosh o@ lo, 


n (m’ sinh o/o,, ) 


If from Eq. 11 «, P e,’ sinh 
is substituted in Eq. 23 the following 
integral is obtained for the relaxation 


of stress o at constant strain, « (19 


(e,’/m’) 


he 


sinh o o ] cosh o a de 


sinh o/om) 


where o, is the stress at a time t 
shortly after application of the con- 
stant strain e. 

In a similar manner the time hard 
ening relation Eq. 18 may be em 
ployed with somewhat different re 
sults 

These relations 
using values of the constants in Eq 
11 obtained from creep tests of a 
rigid polyvinyl chloride. The calcu 
lations corresponding to the upper 
curve in Figure 12 are shown as open 
and filled points for the 


strain and time 


were evaluated 


triangular 
hardening theories 
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respectively. At long times the time 
and strain hardening theories fall be 
low the test data. — 

The simplest relation between creep 
at constant stress and relaxation at 
constant strain would be that both 
are described by the same functional 
relationship 
stress, strain and time. One such re- 


between the variables 
lationship, Eq. 11, has been shown 
to describe creep of many plastics 
very satisfactorily. In order to test 
the applicability of this relationship 
for stress relaxation the strain « may 
be assigned the constant value of the 
relaxation test and various appropri 
ate values of stress o may be substi 
tuted into Eq. 11 and the correspond 
ing time calculated from the following 
inverted form of Eq. 11 


sinh ao/@a 


t [ (e—e,’ 
(m’ sinh o/o,,) } 


where the constants «,’, o., m’, 7 are 
the values determined from the ten 
sion creep tests. 

The results of such calculations are 
shown as black circles tor both tests 
reported in Figure 12. As shown, the 
agreement 1S very satisfactory and 
better than the agreement with the 
strain and time hardening theories 
Thus the simpler relation is found to 
vield the most satisfactory prediction 
To date this relationship has been 
found to be in agreement with results 
of tests of a canvas laminate and an 
oxygen free copper, as well as_ the 
polyvinyl chloride. 

The superposition principle has also 
been investigated as a means of de 
riving creep relations from stress re 
(8, 17 Starting 
with equations of the form of Eq. 22 
creep behavior has been derived from 


laxation test data 


relaxation test data and compared 
with results of creep tests of short 
duration for methacrylate (19) and 
20). These calcula 


tions employed either evaluation of 


polyisobutylene 


series expansions or numerical itera 
tion. 

Similar procedures can be employed 
to derive stress relaxation from cree p 


by use of Eq. 21. 


Recovery 

Since the superposition principle 
has been found to be the most suc 
cessful of four theories for predicting 
creep resulting from a change in stress 
it is reasonable to expect that it may 
be useful in predicting recovery fol 
lowing creep at constant stress. The 
equation for a 
Eq. 20, may be employed. 

o the 
o. Thus 


sequence ot two 
stresses, 
For recovery from a stress o 
change in stress o, — o; 

the strain « after removal of load at 
time t, becomes 
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Figure 12. Stress Relaxation of Polyvinyl Chloride at Constant Strain 
for a Temperature of 77°F and Relative Humidity of 50 per cent. (from 


Findley, Proc., 
« = [t t 
t jm sinh o/o t t 26 


As before this relationship employing 
sinh o/o is non-linear in stress so 
that superposition is not precisely ap 
plic able and Eq 26 ignores the ques- 
tion of the path of stress vs. strain on 
instantaneous unloading 

Similarly the strain that would oc 
cur following reloading at time t 


would be given by 
€ sinh y 0 


t 
m sinh o/o 27 
Equations 26 ind 2 were used to 
calculate the 
creep respectively following the long 


recovery und reloading 
time creep illustrated in Figure 6 
[he magnitudes of the strains pre- 
dicted were in fair agreement with 
test results as shown even though no 
correction was made for any lack of 
igreement between the test data and 
theory at the 


the pre- 


the predictions of the 
time of unloading. However 
dicted rates of recovery and rates of 
curves on re 


slopes ot the 
than actually 


creep 
loading were greater 
observed 

Since Eq. 25 des« ribes either creep 
or stress relaxation of rigid polyvinyl 
chloride with good accuracy it may 
be concluded that given either the 
stress or the strain existing in the 
material after a given period of time 
under constant stress or constant strain 
the stress and strain at that time will 
be the same regardless of which stress 
history was employed. For stress re 


laxation this means that the stress at 


Third U. S. Nat’l. Cong. App. Mech., 1958). 


a given time under constant strain is 
the constant stress which would cause 
the given strain in the given time in 
t creep test. 

Using this interpretation recovery 
following stress relaxation may be cal- 
culated in the same manner as in a 
creep test using Eq. 26 and the stress 
existing just before the stress was re- 
moved. The results of such calcula 
tions and the corresponding test data 
are shown in Figure 13. The relaxa- 
tion recovery data shown are from a 
relaxation test for which the initial 
stress was about the same (4,000 psi) 
is the stress in the creep test whose 
recovery is also shown in Figure 13 
[he stress in the relaxation test when 
the stress was removed was 3,200 psi 
as shown in Figure 12. The agreement 
between the calculated and actual 
values is quite satisfactory except that 
the predicted rate of recovery was 
greater than observed, as was found 
for recovery following the long-time 
tests, Figure 8, published last month. 


Temperature-Time 
Superposition Principle“ 

It was observed for several plastics 
that creep curves for the same mate 
rial tested at different temperatures 
could be joined so as to form one con 
tinuous line in which any single curve 
would be superimposed on the com 
mon curve (21) This composite 
curve can be constructed by plotting 
time logarithmically as abscissa, 
choosing the creep curve for one tem 


4 portion of this section has been taken 
from the author’s chapter in reference (7) with 
the permission of the Advisory Group for Aero 

wutical Research and Development, North At 
tic Treaty Organization 
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Loods Reapplied 


} Loods Removed 


— 


——— 


x ao 


ewe eee sand 








5500 ps 
4025 psi 


3000 psi 
2004 psi 


Time, 


perature as fixed in position, and 
shifting the curves for other tempera- 
tures horizontally without change in 
shape until all curves form one con- 
true for 


1 continuous line results from 


tinuous line. If, as is many 
plastics 
this construction, then for the given 
material a change in temperature is 
equivalent to a shift of the log time 
scale This 
called the temperature-time superpo 


sition principle. It has been found to 


observation has been 


be applicable with reasonable accu- 
racy to both creep and stress relaxa 
tion. This principle was proposed for 
plastics ind has been employed for 
metals also. It is sometimes referred 
to as “temperature-compensated time.” 
For 
with this principle it is possible to 
or a 


function of 


materials which are in harmony 


construct a creep curve stress 


relaxation curve as a 
temperature-compensated time which 
range of 


is ipplicable tor a wide 


temperatures and times. 

\ justification for the horizontal 
shift along the log t axis may be dem- 
for viscoelastic behavior 
as follows: In Eq. 2 for relaxation 
ind Eq. 3 for creep of the Maxwell 
unit the temperature sensitive param- 


the modulus E and visco 


onstrated 


eters are 


sity If the temperature sensitivity 
of the former is negligible and that of 
the latter is given by the general re- 
lation » f(T 
form of f(T) described above is exp 
kT), then for both creep and 


relaxation the 


Ww here one possible 


,f@ 
At 


time and temperature 
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Loods Reopplied 


te ee oe te) 


Loods Removed 


| hens S 
ty ery 


10° hr 


influence occur only in the combina- 
tion @ = t/n = t/f(T). Taking loga- 
rithms of this expression the following 
is obtained: 


log a log f { 7: . 28 


log t 


Thus when T is changed the val 
ues of log @ corresponding to values 
of log t may be made to remain un 
changed by adding a constant to the 
right-hand side of Eq. 28. The con 
stant must be such as to compensate 
for the change in temperature. In a 
diagram in which the stress o from 
relaxation or creep 
test is to be plotted to some scale as 


strain « from a 
ordinate against log t as abscissa, the 
addition of a temperature compensat- 
ing described 
equivalent to shifting the entire dia 
gram parallel to the log t axis 

It may be shown that a creep equa 
tion of the form of Eq. 11 is also sub 
ject to the temperature-time superpo 
sition principle if restrictions similar 
to those imposed on the Maxwell body 
are introduced. If the temperature 
’, o, and n are negli 


constant as above is 


sensitivities of « 
gible but those of m’ and oa,, are sub 
stantial then the 
superposition principle may be dem- 
onstrated for Eq. 11 by employing 
small values of stress such that sinh 
x ~ x. With the above limitations Eq 
11 may be placed in the following 
form by transposing the first term on 
the right to the left side of the equa 
tion and taking logarithms 


temperature-time 


f / 7 
Og , (e/a a 


Figure 6. (from Part |). Rectilinear 
plot of Strain versus Time, Includ- 
ing Creep, Recovery and Reload 
for Laminates at 77°F and 50 Per 
Cent Relative Humidity. (a) Grade 
C canvas laminate. (b) Parallel- 
laminated paper laminate. (from 
Findley and Peterson, reference 
12) 


log t/t log (m‘/o., 


log t/t 


log F €,.@a) 
— 


29 


log f ( r 


Thus as described for Eq. 28 a 
change in T may be compensated by 
a shift of the log t scale. 

The application of the temperature 
time superposition principle to amor 
phous polymers is illustrated for 
polymethyl-methacrylate in Figures 
14 and 15. Figure 14 shows the origi- 
nal stress relaxation curves in which 
the ordinate is a function of stress 
and the abscissa is log-time. In Figure 
15 the data of Figure 14 have been 
shifted as described above to form a 
composite curve. From this curve 
the performance at any temperature 
presumably can be obtained by shift 
ing the log-time scale so that the time 
10 (1 hr.) with the de 
sired temperature on the temperature 
scale of Figure 15. 

According to Tobolsky (21 
seem to be four different regions (A 
B, C, D in Figure 15) in the tempera 
ture-time behavior of amorphous poly 
mers: A is a low-temperature glass 
like region in which time effects are 
not very pronounced and not very 
sensitive to molecular weight, but de 
pend strongly on the rate at which 
the sample is annealed; B is a transi 
tion region in which the polymer has 
a leathery feel and is very sensitive 
to time and temperature, but insensi 
tive to molecular weight above a min 
imum value of molecular weight. The 
due to 


cou cides 


there 


time effects are considered 
short range motion of small segments 
of the macromolecules; C is a rubber 
like region of low time sensitivity in 
which the influence of molecular 
weight is small. The stress in this 
region is considered to be supported 
by entanglements between long chain 
molecules; D is a flow region of great 
sensitivity to time, molecular weight 
and molecular weight distribution 
The flow in this region appears to be 
due to motion of molecules as a whole 
or motion of very large segments 
When a three-dimensional structure 
is formed by cross-linking of chain 
molecules through primary bonds the 
flow region D disappears and may be 
replaced at higher temperatures by 
flow resulting from breaking or inter 
change of primary valence bonds 
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Creep of Plastics Under 
Combined Stress 


State of the Art: The available ex- 
perimental observations for creep or 
stress relaxation of plastic materials 
subjected to combined stresses are in 
adequate to evaluate the reliability of 
theories of creep or stress relaxation 
for plastics under combined stresses. 
However, the problem is an important 
one and the theoretical phase has re 
ceived some attention. Alfrey (1) has 
given the following relationship con 


stresses s, and 


necting combined 
strains y, for a Maxwellian material 
having a single relaxation time de 
fined by the shear modulus G and 


viscosity 7: 


dy; <= ds, 
dt Co; — dt 


ee 


) 


Bi )S; ; 0) 


were the subscripts i and j take on 
values 1 to 6 denoting consecutively 
the three normal and three shear 
strains (or stresses). For an incom- 
pressible, isotropic, Maxwellian mate- 
rial the matrix a,, is identical with 
the one describing the reciprocal elas- 
tic moduli of an incompressible iso 
tropic elastic solid. Equation 30 re- 
sults from application of the super 
position principle. In a 
manner the relation 


similar 
between com- 
bined stresses and combined strains 
for a Kelvin model was also expressed 
as follows by using the above nota 
tion: 


Gy + 7 dy /dt). 


Either of the stress-strain relations, 
Eq. 30 or 31, may be combined with 
the differential 
compatability of strains. The result 


equations defining 
ing sets of equations may in principle 
be combined with the differential 
equations of equilibrium, and the 
boundary conditions for a 
problem, to define completely the 
stress, strain and displacement of a 


specific 


given point in the body as a function 
of the coordinates (x, y, z) of the 
point and the time t. For a Kelvin 
body with a single time constant as 
given by Eq. 31 the stress distribu 
tion (but not the strain distribution) 
is found to be independent of time 
and identical with the stress distribu- 
tion in an incompressible, isotropic, 
elastic solid 
boundary conditions, when the bound 


subject to the same 


ary conditions consist solely of pre 
scribed forces. 

Even for one time constant, solu- 
tions of the above equations are very 
difficult. Since even more complicated 
models are required to represent real 
material, the above method becomes 


SPE JOURNAL, FEBRUARY, 1960 


too involved. Hence Alfrey (1) has 
outlined a method which may be ap- 
plied when the boundary conditions 
consist solely of prescribed forces and 
the expression for boundary forces 
may be expressed as a sum of terms 
each of which may be factored into a 
term which is a function of position 
f(r) times a function of time alone 
T(t). In this method the displace 
ment that would result from f(r) 
alone acting on an incompressible, 
isotropic, elastic body is calculated 
from elastic theory and expressed in 
terms of the elastic shear modulus G. 

Ihe relation governing the time 
behavior of the material under simpk 
shear is determined. Then in this re 
lation the stress term s(t) is replaced 
by T(t) from the boundary function; 
the strain y is replaced by 1/G and 
the expression is solved for G, which 
now is a function of time. The de 
sired solution is obtained by substi- 
tuting this expression for G as a func- 
tion of time in place of the elastic 
shear modulus in the elastic solution 
for the displacement. A similar pro 
cedure permits determination of the 
stress (as a function of position and 
time) resulting from prescribed con- 
straints. However, boundary 
tions consisting of mixed forces and 


condi 


constraints can not be employed in 
this method 

A modification of this method has 
been applied by MacLeod (22) for 
several engineering applications in- 
volving creep of plastics and com- 
pared with results of actual tests. In 
these applications both creep and re 
laxation relations under  uni-axial 
stressing were employed. The relaxa 
obtained by 


tion expression was 
fitting an equation to experimental 


data, and the creep relation was de 
termined by one of the methods men- 
tioned in the section on stress relaxa- 
tion. 

[he solution of stress analysis 
problems involving creep of visco- 
elastic materials under complex 
stresses has been discussed by Lee 
(23) for general stress-strain laws of 
1 type which are invariant under 
translation and rotation of axes. 

Most relationships proposed to des- 
cribe creep of metals under combined 
stress have been based on the follow 
ing assumptions: (a) the material is 
homogenous and isotropic, (b) creep 
in tension and compression are equal, 
c) the volume of the material does 


not change due to creep, 


e T € T € 0 32 


, 


where the superscript (c) denotes 
creep strain and the subscript denotes 
principal strain, (d) the directions of 
the principal stresses and principal 
strain rates coincide, (e) at any given 
instant the principal shear strain rates 
y, and the corresponding shearing 
stress r, are proportional, i.e., 

Yn Ye Ys 


constant , 


and (f) the stress dependence of 
creep strain under combined stress is 
1 function of the second invariant of 
the stress deviator J], (or the Mises 
criterion). When referred to principal 
planes J, may be expressed in terms 
of principal stresses o, as follows 


Figure 13. Recovery of Polyvinyl Chloride Following a Creep Test and 
Following a Stress Relaxation Test at 77°F and 50 per cent Relative 


Humidity. (from Findley, Proc 


1958) 


Third U 


S. Nat’l. Cong. App. Mech 
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Iwo different relationships have 


been proposed by Marin and Pao as 


being applic able 


under combine d stresses 


to creep of plastics 
rhe first of 
these 24) was based on the above 
ssumptions second 


Oli Che 


bi-axial stresses where tension and 


except for the 


relations were developed 


compression creep were 


| 
However, the cree p-time relation was 
t straight line, that is 


which is not an ade 


une qual 


ssumed to | 
i constant rate 
quate representation of the creep bes 
havior of many plastics These rela 
tions were compared with creep tests 
in tenson, compression and torsion of 
methvl-methacrylate In the second} 
25) the general assumptions 
ibove were em 


gether with a stress-strain 


time relation consisting of three sepa 


elastic, constant rate, and 
Che first term was assumed 
the other two were 

powel functions of stress 
insient creep rate was taken 
inear function of the transient 
he resulting expression for 


stressing was as follows 


r/t Bot 


exp qt - te 
kK, b q are constants of 


the first be ing the elas 


35 with Eq. 4 it is 
5 represents the 
of a four-element 
lel in which the strain 
element and in the 


power functions of 


of linear functions of 
5 reduces to I q 


Utilizing Eq. 32 and 


Figure 14. Stress relaxation curves 

for polymethylmethacrylate (from 

McLoughlin and Tobolsky, J. Col 
1 Sci., 1952) 


33 together with an assumption that 
the stress dependence of both terms 
expressing the creep strain under 
combined stress were functions of J 
Eq. 34, the following set of equations 
were obtained for creep unde con 


stant stress 


kK | exp qt 


where v is Poisson’s ratio 


[wo additional equations for the 


other 
tained by cyclic permutation of sub 


two principal strains are ob 


scripts. It is readily verified that Eq 
36 reduces to Eq 5 tor ¢ o O 
Also the 


during creep is represented by the 
fact that the 


constant volume condition 
coefficient of the (oe, 
o term is 1/2 in the first factor of 
the time de pe ndent portion ot Eq 36 
The 1 2 in this term corresponds to 
Poisson's ratio in the first term 

No experimental verification of 


these relations is ivailable for plas 


tics. However Eq 36 reduces to Eq 
I3 for a 
Since Eq 
tory prediction of long-time creep of 


constant uni-axial stress 


13 did not yield a satisfac 
several plastics it may be presumed 
that Eq. 36 is likely to predict much 
vreater creep after long times than 


observed for some plastics 


ictually 
For somewhat similar reasons the pre 
dictions of Eq 30 would also be ex 
pected to yield much greater creep 


than actually observed at long times 


Power Function of Time: In view 
f the fact that Eq. 9 has been found 
to describe creep of several mate 
rials over a wide time scale with 
better other 


relationships it appropriate 


accuracy than simple 
seems 
to formulate relationships of this 
creep under com 

Since 


experimental data are not available 


type to describe 


bined stress also adequate 
as yet to guide such a formulation 
the same assumptions as listed above 
p. 195) may be employed. If as 
sumptions (a) through (f) are re 
tained and the stress-strain-time func 
tion is taken to be 
of time, t’, 


in the time independent term and a 


a power function 
a linear function of stress 
power function of stress, o”, in the 
time de pendent term creep equations 
for constant combined stresses may be 
derived. These equations are as fol 
lows using the same notations as be 


tore 


[o a, + 04) /E 


Figure 15. Composite stress re 
laxation curve for polymethy! 
methacrylate (from Tobolsky and 
McLoughlin, J. Polymer Sci 
1952, copyright 1952 by Inter 
science Publishers, Inc., N. Y.) 


r a 


Phese equations reduce to Eq 
i constant uniaxial stress 

Because of the nonlinearity in stress 
it is difficult to express a combined 
stress creep equation having the form 
ot Ee 11 for uniaxia! stress, which 
satisfies all of assumptions (a through 
f \ssumption ( is especi illy dif 
ficult to satisfy 
ing the superposition principle with 
relation of the 


following ¢ qua 


However, by apply 
a Stress-strain-time 
form of Eq 11 the 
tions satisfving most of the issump 


tions may be obtained 


é é [ sinh a,/a 


sinh sinh o 


l 


sinh « ( (sinh o o 
) 


sinh o,/o, 8 


Eq. 35 satisfies the constant vol 
ume assumption, Eq. 32 but does not 
satisfy assumption (f and _ satisfies 
Eq. 33 only for stresses small enough 
that the hyperbolic 
placed by their arguments 

It should be noted again that none 


of the above relations for describing 


sines may be re 


creep of plastics under combined 
stress have received adequate experi 


mental verification to date 
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Lasting and lustrous—because it’s made of PLIOVIC! 


Surprising as it may seem, you're looking at a fabric 
supported vinyl upholstery. It’s called Milano and, for 
the first time, combines the soft shimmer of moiré 
silk with the washability, wearability and general 
durability of vinyl 

There’s no single reason for the distinctive eye- and 
touch-appeal of this upholstery. It results from a com- 
bination of fine skills and materials. But among these 
materials, PLiovic, the basic vinyl resin used, plays 
a key role. 


The primary advantages of using PLiovic are 


~ 


?: 


3 CH 


blends readily, fuses at low temperatures, is generally 
easy to process. 2. It embosses easily and faithfully. 

It helps assure lasting adhesion to the knitted fabric 
backing. Other benefits: Excellent heat- and light- 


stability plus good over-all physical properties. 


Improving the appearance and performance of 
supported upholstery sheeting is but one of many pos- 
sible uses for PLiovic. How can it help your product? 
For the answer plus full details on PLIovic write: 
Dept. N-9477, Akron 


Goodyear, Chemical Division 


16, Ohio. 


,. GOODFYEAR 


MICAL DIVISION 
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EUROPEAN FLIGHTS—1960 


As to the Duesseldorf Plastics Exhibition 
in 1959 there will be the 
group flights for SPE-m« mbers 
1960 


following 
ind thei 


family) in 


June 17 New York—Brussels,—return July 

4 Brussels—New York 

purpose: plastics exhibition “EUROPLAS 
TICA 60° Ghent, Belgium, June 18-26 

—in case of sufficient support another 
earlier flight may leave New York 
June 10 with connection to Moscow, 
International Symposium for Macro- 
molecules, June 14-18. 


October 7 New York—London—Amsterdam, 

return Oct. 23 Amsterdam—N. Y 

purpose: International Synthetic Rubber Sym 
posium and Exhibition, London, England, 
Oct. 11-13 and 
International Congress for Macroplastics, 
Amsterdam, Holland and plastics exhibi 
tion “macroPlastic”, Utrecht, Holland Oct 
10-12 and Oct. 19-26 

—in case of sufficient support another 
group flight could take place for in- 
dustrial plant visits in Europe on 
July 30 New York-Vienna (Austria) 
and return Aug. 21 or September 1 1th 
Saltsburg, Festival, 
Aug. 24 New York-Rome (Italy) and 
return Sept. 11 (Olympic Games). 


All flights will be on modern 4-« 


urcrafts o w OF the mayor vir line 
vost of the 

na trip fare 
270 to $300 


with 


rardet 

AM 
An early 
ially the 
j | 
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Germany 
DER PLASTVERARBEITER 
OCTOBER, 1959 


New Polymers and Their Applica- 
tion—pp 410-411 
The works of Ziegler and Natta in- 
troduced a new arena of synthetic 
olefins with stereospecific plastics, 
low pressure and 
polypropylene 
for example, 
tactic polypropylene through mod- 
Poly- 
propylene film with high heat re- 
sistant temperatures (160°) made 
by Minnesota Mining & Manufac- 
turing Company Hercules 
Powder Company’s “Profax”’ (35,- 
000 Mol. Wt. polypropylene) was 
demonstrated by Professor Herman 
Mark. High temperature 
materials are becoming 
ments for increasingly smaller deli- 


polyethylene 
Their 


made 


discoveries, 


possible iso- 


ern polymerization methods 


from 


resistan 
require- 


cate instruments and motors, espe- 
U.S.A for rockets, 
missiles and aircraft. Polytetra- 
fluoroethylene (Teflon, Kel-F) are 
also finding use as high tempera- 
Long chain alumi- 
num-oxygen with Si- 
(phenyl) branches have been de- 
veloped to be stable at 500°C 


cially in the 


ture materials 
molecules 


and 


retain their organic character in 


being soluble in hot xylene. Poly- 
arcrylonitrile, already used exten- 
sively in elastomers (Buna N) and 
textiles (Orlon fiber) can be made 
high temperature resistant through 


cyclization 

International Trade Show—p. 369 
took place in Dussel- 
October 17 to 25. Ac- 
Germany 


The show 
dorf 
cording to this 
showed itself to be in second place 
among nations in the plastics in- 
(U.S.A. being first). During 
prior to this exhibition, 


from 
article, 


dustry 
the week 
the “International 
Macromolecules” 

IUPAC (International Union of 
Pure and Applied Chemistry) 
Over one thousand scientists from 
all parts of the world met to hear 
30 papers by physicists and chem- 


Symposium of 
held by 


was 


ists 
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This month’s column has been made possible 
through the contributions of these abstracters 
James M. Margolis (Plastverarbeiter 

W. A. Kelley (Electrical Manufacturing) 

L. S. Buchoff (Materials in Design 
Engineering) 

James Margolis (Kunstoff-Rundschau) 


exhibition, 
taken up 


Calanders for the 


During the trade one- 
third of floor 
by machinery 
production of 
PVC film were 
velopments in extruders 
the hydraulic pressure meter; the 
formatic,” which permits 
automatic 
wall thickness and extrusion vol- 


umes 


space Wa 


flexible and rigid 
New de- 


such as 


displayed 


“extra 


control for changing 


KUNSTSOFF—RUNDSCHAU 
OCTOBER, 1959 


Makralon—pp 425-431 
“Makralon” is 
Farbenfabriken 
their polycarbonate 
resin. According to this article the 
material 1956 


research and is 


the tradename ol 
Baye! AG for 
thermoplastic 
was discovered in 
after several years 
now being made at Verdingen. The 
material is 
thermoplastic 
to its 
other example of 
available polyester 
terephthalate. Polye 


classified as a linear, 
according 


An- 


commercially 


polye tel 
chemical composition 
polyethylense 
ters of the 


polycarbonate and terephthalic acid 
lay 


types are very in i In many 


ways. Polyester of terephthalic acid 
Ss principally used for film and fiber 
due to its tendency toward crystal- 
ization Aromatic pol 
on the othe hand, can De 
all types of thermoplastic products 


ycarbonate, 
used for 
shows no tendency to- 
stalliz ation, 
pl oduced, 


injection molding and one 


ince it 
nor- 


macrocry 


ward 


mally. Two forms are 


one fol! 
extrusion which has melt 
viscosity The raw materials are 
4,4'-dioxydiphenylpropane ( Bis- 
phenol A) and diphe nvl carbonate, 
both carbonic acid derivatives By 
modifying one or the other of the 
carbonic acid derivati essen- 
tially two different routes for mak- 
ing the polycarbonate are possible 
(equations shown) 
are being used fo! 
trial and consumer items as well 
as in hospitals and other institu- 
tions. Examples are transparent 


bobbins, telephone 


Polycarbonates 
a host of indus- 


relay cap 


1960 


PLASTICS 
AROUND 
THE WORLD 


bowls, 


ases, glasses and 
equipment (slide 
straight edges), lighting 


irafting rules, 
triangles, 
f 


fixtures and casements 


United States 


MATERIALS IN DESIGN 
ENGINEERING 


OCTOBER, 1959 


John Delmonte, 


Furane Coatings 
autho! 

Furane coatings have good resist- 
bev- 

many 


solvents, foods and 
erages, salts, alkalis and 

acids. Three types of resins are a 
thin penetrating coating, medium 
viscosity coating and a solvent type 
coating. An important limitation of 
coatings is that they 
more than conventional 
coatings such as epoxies and phen- 


ance to 


these cost 


organic 


olies 


Elastomers— Mal- 


autho! 


Solid Urethane 

colm W. Riley, 
Urethane elastomers are hard, re- 
ilient, tough and abrasion resist- 
ant. They have excellent resistance 
Graphs and 
thei 
commercial 


to oxygen and ozone 


cnarts 


are presented giving 
properties, and _ six 


es are described 


Electrical Manufacturing 
SEPTEMBER, 1959 


Effects of Thermal Environment on 
Laminated Plastics—S. W. Place 
author 

The effects of heat and moisture on 

the dimensional stability and me- 

character- 
laminates 


chanical and electrical 
stics of thermosetting 
are discussed in relation to various 
Material is based on 
property evaluations and standards 
by ASTM, NEMA and Johns Hop- 
kins University. A partial list of 
ASTM test fre- 
quently used in evaluation of lam- 


test methods 


methods most 


inated plastics is also given 





ARGUS LOOKS BEFORE YOU LEAP! 


Largest producer of vinyl stabilizers and 


No need to take chances. Argus has the answers 
plasticizers in the world, Argus has the special 


ized facilities and personnel needed for such 
has plo- 


that will spare you costly mistakes. 
Day after day, Argus researches, tests, 
evaluates countless vinyl compounds to bring 


you stabilizers and plasticizers that make your 


intensive, creative research. Argus 
neered the field, and its Mark stabilizers and 
products perform as you want them to Drapex plasticizers are steadily setting new 
standards for the industry. 

You will find that it pays to get all the 
answers before volume production. Call or write 


» Argus for consultation, technical bulletins, 


The solution to special vinyl problems and 
better and more economical solutions to stand 
ard proble ms (heat and light stability. sulphide 
weatherability, and others) t 


staining, outdoor 
samples. 


are constant goals of Argus research. 


ARGUS CHEMICAL 
CORPORATION New York and Cleveland 
Main Office: 633 Court Street, Brooklyn 31, N.Y. Branch: Frederick Building, Cleveland 15, Ohio 


hford, Ltd., 977 Aqueduct St., Montreal 


Philipp Bros. Chemicals, Inc., 10 High St., Boston; H. L. Bla 
echt Manchester, England 


Drogenbos, Belgium—Lankro Chemicals, Ltd.; Salters Lane, Eccles, 
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OF PLASTICS ENGINEERING 


. FE J 0 U x N AL nt ee 


O,. of the most urgent questions confronting the manu 
facturer of a food packaging material today is_ this oa 8 
Does the packaging material comply with the new Food The Food Ad itive 


Additives Amendment to the Food, Drug, and Cosmetic 
Act? Unfortunately, when the question is relayed to FDA 
it is seldom able to give an unequivocal, clear-cut answer A 1 T A 1 
because of inadequate information on the particular product. men men n 

If component substances of the packaging material do 
not migrate to the packaged food or otherwise affect its = . 
characteristics, the answer is simple and direct: such sub Packaging Materials 
stances are not food additives as defined by the Amendment, 
and hence no petition with respect to their proposed usagi A. 3. Lehn. BD. 
Food and Drug Administration 
U. S. Department of Health, Education, 
and Welfare, Washington, D. C. 


in the packaging material would be required, and further 
the packaging material itself, in toto, could be considered 
to be in compliance with the law. However, if any com 
ponent of the packaging material does migrate to the 
tood, a petition may be required, depending upon whether 
a prior sanction or approval exists, or whether the quantity For plastics packaging materials makers: 


of such component added to food is generally recognized 


What chemical data will you likely be 

The use of plastics in packaging material is fairly recent called upon to submit 
and warrants special consideration. The finished wrap 01 Three major areas of concern—usage, composition, 
container is not a simple mixture of easily identifiable com and extractability 
ponents. Instead, the finished article may contain a dozen How to file a petition 


as sate. \ 


Comment, by John G. Kuniholm, Legal Dept., Hercules Powder Co. 

Many in the food packaging industry did not even become aware of the requirements 
of the Food Additives Amendment until they began to receive inquiries from their food in- 
dustry customers asking about the FDA “status” of their packaging materials. Their blunt 
questions have been difficult to answer. 


Question: Is your container approved by FDA for use in packaging food? 
Question Can you forward a copy of written correspondence you have had with FDA 
approving your material? 
Question: Will you guarantee to hold us harmless from any liabilities we may incur if 
your materials are found to be unsafe for food pac Raging? 


Jobbers and distributors of plastic materials, knowing little about their composition 
naturally passed the inquiries back to the molders and extruders. Molders and extruders 
first took the position tha: they were simply working with materials supplied by others 
who know more about their chemical composition than they. So they forwarded the ques- 
tions on to the raw material suppliers. Raw material suppliers felt that they, having no con- 
trol over what the molders did with their materials, had no duty to investigate their safety. 
Unaware of how much of the material the extruder was using in his formulation, with what 
other materials it was being used, or with what foods it would ultimately come in contact, 
they couldn’t provide the answers. In short, everyone was involved but no one felt equip- 


ped to provide a complete answer. The first reaction was for each level of the industry to 
feel it was the others problem. 


This article adapted from a paper presented at the 16th ANTEC—Chicago—January, 1960. 
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r more components which are not single chemical entities 
It any ft the S¢ 

tact with the 
letermine what is actually present in food and how much 
The lifficul tic that 


} ] 
inalytical procedures to meet the 


components migrate to food when in con 


plastic material, the requirement is then to 


may be encountered in developing 
ibove requirements can 


be re idily recognized 


best for determining whether any 


omponents of a food wrapper 
wr ink transfer to the food contacting it would be to package 
ich of the 
ince with the proposed commercial usage 
ind for the 

then to analyze the 


Ideal the procedur 


container, coating, adhesive 


foods for whic h uS¢ S contemplated in accord 
to hold or 


longest pe riod of 


store 
t the highest temperature 
ipated 


foods for the packaging components; if and when possible 


me anti in actual usage and 


this procedure should be used. However, analytical methods 
ire inadequate for analyses of most packaging components 
in foods at the high degree of sensitivity usually required 
which may be of the order of 0.01 ppm. Therefore, as a 
practicable approach to the problem, we suggest extract 
ibility the 


ction of foods and beverages. Where usage is to be limited 


tests employing simple solvents to simulate 
to packaging only dry nonfatty foods, specially devised 


ibrasion or contact tests may be appropriate 


Che tests should reflect the most extreme conditions to 
which the packaging material will be 
mercial usage. Since there 


no single set of test conditions can fit all cases with uniform 


subje cted in com 


are wide variations in this regard 


propriety. However there are three major areas which upply 
to all packaging materials detailed information 
chemical data are require d in each of these areas. These are 


and and 


composition and extractability 


usage, 


| Lis ue Details o of tood 
specific examples) to be packaged, maximum temperature 


proposed usage: types 


of packaging and time of storags 


maximum temperature and time of cooking, (if food is to be 


maximum temp rature 


subsequently cooked or processed in the package or con 


tainer), minimum size of package weight of food) to bs 


irea and weight of film (including mil size) o1 


used ind 


ating exposed to food in the minimum size package 


mposition of finished pac kaging material 


Quantitative composition of packaging material 


ng the content of both major and minor components 
ities such as basic resin monomers 


polymers 
fillers 
Formula showing molecular structure of the polymers 
Molee 


izers, stabilizers, catalyst residues colors, et 
ular weight distribution of the polymer s) in the 
Specifications for the packaging material 
by the manufacturer which bear on composition 
solubility in simulated food solvents: (e) De 


4 the manufacturing process, including a statement 


g 
le-reaction products or impurities expected and, if 


hether they are removed from the finished product 


xtractability 
of al 
iterial under the conditions of proposed usage; 
ot tood by 


transterred 


lata to show the probable ce gree ol 
components of the finished formulated pach 
and 
to show contamination 


; in the 


maximum 


film or coating if all were 


then of 
| 


Food 


that does occur, 
determination as to the application of the 

Amendment rhe first step is to 
e the identity of the migrant, if possible. If it is 
then its safety for the 


This will 


etermined migration 


must be made 
which is exempt 
be established 
lung Of a pe tition 


bstance 


must inevitably in 


Let us therefore next consider the petition and what it 
should include. When it has been resolved that the migra 
tory substance is not exempt from the clearance provisions 
of the Amendment, what type of information must be sub 
mitted to get approval for the additive? The procedures are 
set forth quite clearly in Section 409(b) of the Amendment 
itself and in Section 121.51 of the regulations 


In brief, there are five basic points that must be covered 
in any petition. First, it should have all pertinent chemical 
information that is available regarding the additive; Second 
the petition should show the extent to which the additive 
may be expected to migrate to food under the different 
intended or reasonably anticipated conditions of use; Third 
the petition must contain data showing that the food addi 
tive will accomplish its intended physical or technical effect 
Fourth, the petition should include a practicable method 
for determining the amount of the additive in the 
finished food; Fifth, the petition must set forth all of the 
studies made to determine the safety of the sub 
this should 


favorable 


food 


scientific 
stance in food. To permit proper evaluation 
the details of well as 


include unfavorable as 


studies 


Once the petition has been submitted, the Department 


follows precise rules in acting on it 


\ regulation may not be issued to permit an additive in 


food if 


1) the data fail to show that the proposed use will be 
safe. (and the law specifically provides that no additive shall 
be deemed to be safe if it is found to induce cancer when 
ingested by man or animal, or if it is found by other ap 
propriate tests to induce cancer in man or animals 


the proposed use would promote deception of the 


consumer, or would otherwise result in adulteration 01 
misbranding within the meaning of the Act 
Further, if a tolerance limitation is necessary to 


that the additive will be safe, the Secretary must not 


issur¢ 


| Allow the additive unless it will accomplish tl 


2) allow more of the 


ie In 


tended physical or technical effect, or 
additive than is reasonably required to accomplish such 


ete ct 


In determining whether a proposed use of an additive is 
safe, the Department is directed to consider, among othe 
things: the probable consumption of the additive and of any 
tound iti or on food because ot its Ls the 
cumulative effect of the additive in the diet of 
inimals, taking into account the effect of any chemicall) 
oI pharmacologically related substance in the diet 
safety factors appropriate in the opinion of qualified ex 


substance 
man Or 


and 


perts for use in evaluating animal experimentation data 


In conclusion, what the Amendment requires is a reason- 
able showing as to the identity and quantity of any sub- 
stance migrating from the packaging material to the food 
under the conditions of use. New test procedures for obtain 
ing these data must be developed and older procedures 
improved The Amendment places the responsibility tor 
developing adequate testing procedures on the petitione! 
seeking approval of his food packaging materials, but we in 
the Food and Drug Administration are always willing to 
discuss any phase of the problem on which we can be help 
ful 

ae 
Single reprints of this article and the one follow 
ing (Ingle) are available. Address requests to Edi 
tor, SPE Journal, 65 Prospect St., Stamford, Conn 
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Currently, most colorants going into 
plastics materials used in food pack- 
iging are non-certified. This article 
discusses the ground rules which ap- 
pear most useful and indicates direc- 
tions for additional work. 


Safety Of Colored Plastics 
Packaging For Foods 


G. W. Ingle 


Monsanto Chemical Co 


QO. of the unfinished preces ot busine SS remaining 


from the first session of the 86th ( ongress is the proposed 
Color Additives Amendment to the 1938 Federal Food 
Drug and Cosmetic Act. The intent of the Bill (S-2197 
passed by the Senate was, in general terms, to apply to th 
use of colorants—which may appear as incidental or inten 
tional additives in foods—the same philosophy of safe tole: 
ances applied to other food additives under the 1958 Food 
Additive Amendment. The House bill, which 
passed, contained an anti-cance! clause which denies sate 
found “to induce 
distinguished from all other toxic reactions) when ingest 
by man or animal, or if it is found after tests which are ap 
propriate for the evaluation of the safety of food additives 
to induce cancer 


was not 


tolerances for any additive cancer! i 


I 


In man or animal” 

In the 1958 Amendment, no specific mention was mad 
of “coal tar” colorants. As a result, these are generally re 
garded today as exceptions and to be governed by other 
provisions of prior law. This means that certified coal ta 
colorants—dyes and pigments actually or possibly synthe 
sized from compounds prepared from coal tars as opposed 
to those extracted from naturally oc urring substances—are 
classified and then certified for compliance with certain 
rigorous chemical specifications for particular uses in food 
drugs, or cosmetics 

A very few oil-solubl 


(originally eighteen in total but more recently 


and a larger number of wate 
soluble types 
and aluminum or calcium lakes of the latter may 
Other including 
lakes precipitated with strontium and barium and also oil 


soluble anthraquinone dves 


sixteen 
be used for all three categories varieties 
which are popularly used in} 
many plastics are permitted for use in the progressively less 
critical categories ot drugs and cosmetics and those re 
stricted to external uses not in contact with mucous mem 
Last October FDA ruled to transfer thirteen in 
“D and C” colorants to the “External D and C’ 
group; this ruling may be appealed and its effect delayed 
if not voided 


brane 
portant 


The basis for this type of selection and control by certi 
fication is the thinking—beginning with the 1907 Act and 
prevalent in 1938—that most coal tar colorants were “harm 
ful”. As a result, only those coal tar colorants are permitt d 


rOr use in foods, or in drugs ind cosmetics, internal or ex 
ternal—which have passed rigorous toxicological tests con 
that reliable 
harmlessness for that specific type of use. No colorant in 


sidered at time to provide a indication of 
each of the certified groups was to be used in any concen 
tration with any 
harmful More 
shown the fallacy in this 


and “harmful”. This 


however minute, if the results of tests 


umount, however large, result 


ecent 


sharp 
i} iT] 


showed any 
toxicological data have 
‘harmless” 


distinction between 


philosophy has been superceded in the case of food addi 
1958 Amendment 


which accepts for all classes of toxic reaction to materials 


tives which are not colorants by the 
except cancer the principle of “safe tolerances”. The basic 


the long term toxicity of a 


concept here is that whatever g 
given compound aside from cancerous reaction—there can 
be established some low concentration in the human diet 
vhich may be safely tolerated. Better understanding of the 

uses of cancer! remove the current exception trom 
general rule. The Color Additives Amend 


the last session of Congress 


may 
this otherwise 
nent, as it was originated in 
d as it may be passed in the current session, includes 


this principle in large measure 


Legal Limitations 

Until this change in the present inflexible law is made 
ve are confronted with this situation: A large number of 
the colorants used in plastics packaging materials are coal 
tar colorants. Varieties of these certified for use in foods 
are, with very few exceptions, either grossly expensive for 
use in nearly all plastics materials or excessively unstable 
under the thermal conditions generally met in compound- 
ing and fabricating. Some oil soluble types most useful in 
plastics are permitted only in drugs and cosmetics—not in 
foods. The result is that nearly all the colored plastics mate 
ials used in food packaging are colored with non-certified 
coal-tar colorants and with other inorganic colorants which 
ire not coal tar in origin and which so far are treated as in 
idental food additives. Legally speaking, under the 1958 
law. anv use of uncertified coal tar colorants which results 
in migration to a food from the plastic package enveloping 
The use of colorants 


it, 1S illegal even if it may be safe 


not coal tar in origin (such as inorganic and me 


wl IK h are 





TABLE 1—Status Of Colorants Used In Plastic Packages For Food 


Type of Colorant 


Present Legal Status 


Usefulness in Plastics 


(Assuming Migration) 


Coal-tar, dye or lake 
Certified 
Non-Certified 

Non-Coal Tar 
Inorganic Pigment 


Legally Safe 


Safe, via 
or “general 


Illegal, even if safe 


prior 


Generally Unsuitcble 
Broadly Useful 


sanction”, Broadly Useful 


recognition as 


safe’ or tolerance for Food 


Metallic Pigment 
Natural Origin 


Additive via regulation 


Broadly Useful 
Generally Unsuitable 





This article adapted from a paper presented at the 16th ANTEC—Chicago—January, 1960. 
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tallic 
does not comply with the Food Additives Amendment via 
regulated 


pigments) may be both illegal and unsafe if such use 


prior sanction, general recognition as safe, or 


tolerance. Toxicologically “zero” migration is safe 


Unless these current legal requirements are modified, for 
colorants in food intentionally or incidentally via migration, 
the plastics industry faces the problem of establishing for 
itsel{—and, in borderline cases, with FDA’s confirmation— 
the safety status of colored plastics packaging materials 
Here are described current ground rules which appear most 
useful, and directions for further work to clarify the situa 
tion 
the purchaser on quality of pac kaged food, frequently judged 
by color 


[ ses ot color are not considered which could deceive 


Toxicological Factors 


Today there is only one class of colorants “generally recog 
nized as safe” in foods,—vyellow, red, brown and black iron 
Three other important pigments originally thought 
safe—titanium dioxide white, ultramarine blue, and carbon 
black—were removed from the official “white” list pub 
lished November 20, 1959, but it is expected that common 
types of these pigments will meet specifications establishing 


oxides 


them as safe when incorporated in a plastic film, sheet or 
molding. In any case, these few colorants do not prov ide 
the spectrum of colors required for packaging materials 

Further, there are few data on the long term toxicological 
effect of commercial pigments in the human diet. Known 
effects are short-term (Table 2). Safe tolerances in 
cannot be set without long-term information. The question 
There is now no alternative to proving that migration of 
colorants from plastics does not exceed very low and toxi- 
of the order of a few PPB, until 
better toxicity data are available 

This situation with and 
hysteria. It the hard 
facts which can be gathered from an understanding of the 
chemical compositions and toxicities of the colorants them 
selves, the generally small amounts which are used in plas 


foods 


cologically sate values, 


not be viewed alarm 


analy SIs In 


should 


needs terms of cold 


tics materials and the low tendency towards migration as 
this can be measured by extraction tests. 

Table 
ances allowed for toxic impurities in certified colorants used 
in food, as opposed to those for use in drugs and cosmetics 
(other specifications exist which are peculiar to each color 


In terms of composition 3 lists the general toler 


ant) 

The tolerances in Table 3 present some indication of the 
pe rmissible levels of other pigments which may appear in 
foods by way of migration from a plastic package. The 
word needs definition; 0.01 PPM is an effective 
“zero” for many analytical methods, so that perhaps 0.1 
PPM (up to 20 PPM?) may be considered a “trace”. Cost 
and color limit amounts of certified colorants to below 0.4% 


“trace” 


This, plus tolerances for heavy metals, gives a range of 
10-40 PPB which may be appropriate for inorganic pigments 
in foods 

Turning to the concentration of colorants in the plastics 
packaging material itself, it is generally true that concen- 
trations rarely exceed 1% of the plastic, excluding, of 
course, the achromatic white pigments. Depending upon 
the selection of the chromatic colorants which may be used 
in the formulation, the concentration will range from 1.0 
gm/Ib down to 0.0005 gms of colorant per pound of plas 
tic, which is about 0.00012%, which is, in turn, 1.2 PPM 
This low level may be less than the amount of heavy metals 
permitted in colorants used in food. This implies that the 
color styling of colored plastic packages should emphasize 
paste ls 

If one considers the ratio of the weight of the food con- 
tents within the plastics package to the weight of the pack- 
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TABLE 2—Levels of (Acute) Toxicity for Illustrative 
Colorants Uses in Plastics for Packaging Foods 


Chronic Toxicities Unknown or Unavailable 
Clinical Toxicology of Commercial Products 


Gleason, Gosselin and Hodge (Baltimore, Williams and Wilkins (1957) 


Possible Tol- 
erance in Foods 
(PPM) 


Acute* 


Colorant LD50(gm/kg) 


Non-Coal Tar 
0.005-0.050 


Cadmium Sulfide Yel- 
low 

Selenide Content up 

to 20% — Orange, 

Red, Maroon ? 

0.05-0.50 


Chrome Yellow 

Molybdate Orange 

Chromium Sesqui-ox- 
ide 

lron Blue 


Coal-Tar 

Phthalocyanine Blue, 
Green 

Chinoline Yellow Lake 
(D&C #11) 

Azo Pyrazolone Oil 
Yellow 

Oil Red 

Anthraquinone Blues, 
Greens, Purple, Red 


5-15 
0.5-5 


0.05-15(?) 


concentration, in gms of pigment per kik 


sufficing as lethal dosage for 


* ‘Meaning the 
gram of the test animal weight 
half the animals so tested 





age itself, it is clear that the value of this ratio varies from 5 
to 5,000 as the thickness of the packaging material and con 
sequently its weight is reduced. The S.P.1. Bulletin on “Mi 
gration from Plastics Packaging”, page 9, shows these rela 
tionships 

This means that if one assumes all the colorants in the 
plastics package to transfer to the food contents of 100 PPM 
for example, initially in the plastics, only 1/500 or 1 1000 
of this—depending on package geometry—could possibly be 
in the food itself. If, then, extraction is measured (as in SPI 
Bulletin “Migration from Plastics Packaging”) only minute 
amounts of colorants will transfer to food-simulating solu- 
tions. The task is to measure migration to prove reliably 
that the levels of plastic colorants transferred to food is 
safely low. What's in the plastic doesn't matter,—only the 
amount and nature of materials which migrate to the food 


An Example 

In one specific case, it was desired to color a polystyrene 
container for various frozen meats in interstate commerce 
The color required a combination of cadmium sulfide pig 
ments about 1% in total concentration. The geometry of 
package and contents was such that if all the cadmium 
pigments were to migrate to the contents about 120 PPM 

100 PPM cadmium) would be found in the contents. The 
extraction tests were designed to be about 200 times exag 
gerated over use-conditions, and a polarographic test was 
chosen to detect extracted cadmium with a sensitivity of 1 
PPM in the solution presented for analysis. Combining ex 
aggeration and sensitivity factors, it is clear that the overall 
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TABLE 3—Permissible Impurities in Colorants for Foods, and for Drugs and Cosmetics 


Applicable Te Impurity 


Lead 
Arsenic (AS as As.O;) 
Other Heavy Metals 


For “straight colors’ 


Ether Extracts 

Soluble Chlorides and 
Sulfates 

Inorganic Matter in- 
soluble in HCL 

Intermediates 


Representative of im- 
Purities specified for 
individual colorants 


Maximal Value 


For FDC Colorants For DC, 


Ext. DC Colorants 


Less than 20 PPM 
Less than 2 PPM 
Less than 30 PPM 


Less than 10 PPM 

Less than 1.4 PPM 

Not more than a trace (by 
ppctation as sulfides) 

Less than 0.3% (3000PPM) 

Less than 0.5% (5OOO0PPM) 


Less than 0.5% (SOOOPPM) 
Less than 0.1% (1OO0O0PPM) 





scheme was sensitive to 0.005 PPM in simulated use, one 
half the 10 PPB tolerance for cadmium given by FDA. Be 
cause of this large exaggeration factor, it was necessary to 
prove that the extraction was not limited by saturation, to 
indicate a falsely low extraction. It was shown that except 
for the acidic FDA food simulating solutions, less than 
0.002 PPM cadmium could be expected to occur in con 
tents via migration from this package, thus, only 0.002% of 
all the pigment actually was extracted. The acidic (acetic 
and citric) solutions showed higher values, not exceeding 
()-2 PPM, and these were rated irrelevant 


Practical Considerations 

Proving no hazardous migration may be difficult, but not 
impossible Ill-advised exceptions will arise. No compete nt 
colorist uses oil-soluble colorants in polye thylene to be used 
for tatty 


undoubtedly 


foods. The subsequent migration of the colorant 


coal tar in origin, would be substantial and 
if safe, it is now illegal, though this could 
Additives Amendment. In short, much 


depends upon the ingenuity of the colorist in selecting thos« 


probably not safe 
change via a Color 
colorants which are least soluble under the intended condi 
tions of use and which, of course, meet all other qualifica 
tions in compounding fabric ating and in use 

How is the colorist to be guided in the selection of color 
ants for solubility? Lacking any other source of this infor 
mation, he may determine extractibility of the colorant 
itself or of pieces of colored plastics packaging material by 
procedures suggested by the Food and Drug Administra 
include.’ in the S.P.I 
ough certainly practicable, are rudi 
mentary and well tested; at 
examples to the writer's knowledge have been published 
in the literature 
these procedures for testing either solubility of the pigment 


tion, and Manual previously indi 


cated Procedures 
appear to be, not least no 
Some use is known to have been made of 


in a food-simulating solution, or migration from the colored 
plastics packaging materials into the same solutions; the 
criterion of solubility or migration was visually perceptible 
coloration. A few experiments have been made which utilize 
the spectral absorption techniques recommended by FDA’s 
Dr. Lehman.’ Other experiments have been made which 
use analytical techniques such as polarography (above), to 
determine quantitatively and sensitively the amount of 
colorant extracted by the food-simulating solution. For most 
reliable results, one must occasionally experiment with a 
variety of analytical techniques available to find that one 
most applicable to the pigment in question 

Few direct consumers of colorants, except the larger sup 
pliers of processed colored plastics can make such tests. The 
molders who dry-color are rarely equipped for such labora 
torv work or to contract for it in other laboratories. Nor are 
many food packagers—with major responsibility for com 
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pliance- —SO equipped Work 1S be ing done by the manu 
facturers of colorants. This is, however, pitifully small in re 
lation to the need but for understandable reasons. It must be 
admitted that the volume of pigments manufactured for 
plastics is small in comparison with those for paints for ex- 


ample. Furthermore, the very complexity and variety of 


plastic formulations used for food packaging means that few 
data obtained for one plastic formulation may be used for 
another. (This complexity of formulation refers not only to 
the variations evident in amount and combinations of color 
ants, but also to differences in the polymeric portions of the 
total plastic formulation in addition to differences in addi- 


tives, such as antioxidants, lubricants and other stabilizers 
aside from methods of in« orporation of the colorant into the 
plastic—each of which may be a controlling effect upon the 


migration of the colorant from the plastic 


Recommendation 

What appears needed is a long-term, well programmed 
and wide-spread activity, by those with interests in the field 
of colored plastic for food packaging purposes, to concen 
trate upon the analysis of the most important cases. Possibly 
a standing committec SPE or SPI could organize 
an industry-wide program to provide the data required. This 
program might well identify those colorant and_ plastic 
types of major volume interest, and possibly in coordination 
with the colorant industry or with committees within its 
trade societies, study the most important formulations. An 
important phase of this activity should be the planned publi- 
cation of data obtained—on both extractability and toxicity 
to establish a wider spread recognition of those combina 
tions which this work would prove to be safe. In fact, there 
appears to be already available a substantial quantity of 
private information of these sorts, which if published and 
collated now, would begin to clarify the problem. Until 
such activity begins, whether organized or not, probably 
little more will be done than those isolated extraction proj 
ects now underway by the major suppliers of colored plas 
tics materials. Results of this work will ultimately become 
known and applied, but only at the cost of much duplica- 
tion and waste of technical effort and possible legal compli 
cations. It is also possible that failing such cooperative 
effort, the use of colored plastics packaging materials would 
simply be avoided and written off as an intolerable compli 
cation, thus losing one of the important sales advantages of 
plastics packaging materials over competitive materials. To 


within 


ivoid this result, intelligent analysis and cooperation and 


not hysteria or pessimism, are needed 


l A. J. Lehman, pg 113 “Quart 
Food and Drug Officials of the U.S 


Bulletin of the Assoc. of 


April L957 
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tion fabricators 
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Polyvinyl Chloride Adhesion 
To Synthetic Fabric 


Charles F. Blaich, Jr. and Arthur J. Sampson 
The Carwin Company 


F ace 
ibric hacked 


applications in industry today. Many of these uses are 


vinyl films and plastisols are used in 
many 
merely decorative and do not require unusual integrity of 
the finished product. However, in a large number of usé 
ireas h gh load bearing capac ity 1s demanded of the pre 
attack by 


The high strength is obtained by using 


pared materials in addition to resistance to 


nature's elements 
synthetic fabrics. 

Many methods have been used to attempt to solve the 
problem of adhesion during th past few years with varying 
degrees of success. However, to date it has been virtual], 
impossible to develop systems with adhesion under highe: 
temperature conditions or with unusually high properties 
rt adhesion 

One of the more successful methods tried to obtain high 
orders of adhesion was the utilization of a new type of 
chemical, the isocyanates, to modify various active co poly 
mers and ter polymers of polyvinyl] chloride. Unfortunately) 
working stability of solutions and of pre-treated fabrics has 
pre vented the general utilization of these systems. For ex 
ample irliet work on the proble m ot polyvinyl chloride 
fabric that a polymeri: 


isocyanate, polymethylene polyphenylisocyanate, when com 


idhesion to synthetic indicated 


bined 
cellent 
However! 


DCCALISE 


with a reactive vinyl chloride ter-polymer, gave ex 
bonds by a simple solution application method 
this system could not be worked in the plant 

of sensitivity of the isocvanate to moisture, or be 
iuse of pot 


| life 


compounded systems has vielded some very interesting re 


Further investigation of other isocyanate 


sults with Dianisidine Diisocvanate 


The system is a solution coat based on a vinyl 


chloride 
basic formulation is given in Table 1. The ter polymer con 


prume I 


ter-polymet ind Dianisidine Diisocvanate The 


anhydride and 


tains vinyl chloride, viny] acetate and maleic 
Is COMmmernt ially available from Seve ral sources 

The bond which is formed by the application of approxi 
mately one ounce per square vard dry of this material to 

rious svnthetic fabrics Vie Ided adhe sion as measured by 
the standard peel test in the range of 10 to 30 pounds per 
rie h 


fabric construction and may result with eithe spread coat 
ing of vinvl plastisols or lamination of vinyl films. In addition 


linear This adhesion is surprisingly independent of 


he high strength bonds may also be obtained with many 


nthetic fabrics, including nylon, dacron, glass, and rayon 
little variation in adhesion between the 


Chere is svn 


thetic 


very 


fabrics ¢ xcept where in the stre ngth properties of the 


fabric are concerned. This is reviewed in Table 2 which in 
dicates the results obtained with various synthetic fabrics of 
similar construction. 

When changing from a 5.1 yard 2] 
fabric to a 2.3 yard 40 


count nylon, the adhesion onl dropped from 25 


ounce square 


count nylon ounce/square 
pounds per inch. 

The variation of the formulation had very 
slight effect on the actual adhesion. The effect of formula 


tion changes in regard to plasticizer content in the base coat 


base coat 


may be seen in Figure 1. Here it may be seen that as the 
umount of plasticizer is increased to 100 parts based on the 


vinyl resin there is a decrease Int adhesion when bonding 


‘5 


MINATING 
lo LA 


5 


ADHESION (POUNDS/ INCH) 


0° 20 40 60 80 700 
PARTS DOP PER HUNDRED PARTS RESIN 


Figure 1. Variation of plasticizer in primer 


vinyl plastisols. However, in lamination, an improvement in 
adhesion may be noted with an increase in plasticizer in 
base coat. This is also shown in Figure 1 
conditions used with the base coat have 
In Figures 2 and 3 the effects 
~ varving cure temperatures are These « 
indicate that adhesion improves with time to give optimum 


The cure a pro 
nounced effect on adhesion 
reviewed irves 
results in each te mperature range However, it may also be 
noted that excellent adhesion, in the 15 to 20 pound range 
can be obtained using a normal plastisol system and an ait 
dry of the base coat 

is stable on the fabric for at 
least nine months, and it is expected that it will be stable 
can see that the 
of the 


The base coat, once cured 


Figure f we adhesion 


the 


indefinitely. In 


changes resulting from aging cured solution 


o 
4 





TABLE 1—Composition of Primer Solution 


chloride, vinyl acetate, 
maleic anhydride ter-polymer 
iocty! phthalate 

Methy! ethyl! ketone 

Dianisidine Diisocyanate 


v invi 
100 parts 
40 parts 
200 parts 
10 parts 


TABLE 2—Adhesion with Different 
Synthetic Fabrics 


Nylon 
Dacron 
Rayon 
Glass 


25 pounds/inch 
35 pounds/ inch 
20 pounds/inch 
fabric tears 
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ADHESION (POUNDS / INCH ) 
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CLOTH AGE (DAYS) 
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. Figure 4. Stability of primer coated cloth 


CURE TIME (MINUTES) 


Fi 2. Eff f , resistance of the base coat after curing is quite good. Other 
gure 4. ect of primer cure conditions isocvanates, partic ularly those which are more reactive than 





the Dianisidine Diisocyanate, have been evaluated. It has 
TABLE 3—Effect of Plasticizer on Adhesion been found that they work well, but that they also seem to 
crosslink the system too much, in effect giving a non 
—_— thermoplastic base coat which cannot be adequately fused 
Plesticizer to plastisols or vinyl sheeting to yield improved bonds 
Concentration Also it has been noted that certain resins containing higher 
(Parts Per Adhesion imounts of carboxyl group do not vield improved adhesion 
Plasticizer Type Hundred Resin) (Pounds/Inch) (lose examination indicates that the plastisol or vinyl 
laminate have not wetted the base coat treated fabric. 
Dioctyl Phthalate 6] 18 Examination of the Dianisidine Diioscyanate in solvent sys 
Didecy! Phthalate 76 23 tems by infra red analysis indicates a cyclization or othe: 
Dicapryl Phthalate 65 22 
Tricresyl Phosphate 67 22 TABLE 4—Effect of Wetting Agents on Adhesion 
Triocty! Phosphate 59 19 
Dioctyl Adipate 51 16 Denia: 
Dioctyl Sebacate 36 16 tration Adhesion 
Epoxy—Type | 70 22 Wetting Agent (Per Cent) (Pounds/Inch) 
Epoxy—Type 2 65 22 


Concentration t jive 7 elongation at 1000 ; ! Fatty Alcohol Amine Sulfate 22 

Cetyl Betaine 26 

coating on the fabric are within experimental errot Iso Octyl Phenoxy Polyethoxy 29 
Although the test results to date only extend for nine Ethanol 

months, this and other data seems to indicate that th Iso Octyl Phenoxy Polyethoxy 25 

mechanism of reaction of the Dianisidine Diisocyanate with Ethanol 

the carboxyl containing ter-polymer system is one of cross Iso Octyl Phenoxy Polyethoxy 13 

linking. Originally it was suspected that an actual reaction Ethanol 

took place between the isocyanate group and the activ 











hydrogen on the synthetic fabric. This reaction cannot be 


OCH; 


measure the effect on the modulus or other phy sical proper | 


substantiated. Unfortunately, we have not been able to 


gt ! 
ties of the base coat system after the crosslinking with the 4 NCO 


Dianisidine Diisocvanate, but have found that the solvent 


- Figure 5. Proposed Cyclization of Dianisidine Diiso- 


cyanate 


w 
“ 


25 


N 
So 


~ 
9 


ADHESION (POUNDS/INCH ) 
w o 


ADHES/ON (POUNDS/ INCH) 


Ss 


5S 1/0 re) 40 50 60 70 40 
CURE TIME (MINUTES) PARTS PLASTICIZER PER HUNDRED PARTS RESIN 


Figure 3. Effect of primer cure conditions Figure 6. Variation of amount of plasticizer 
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ADHESION (POUNDS/INCH ) 


oO s fo 43 20 


TITANIUM DIOXIDE CONCENTRATION (PARTS PER 100 RESIN) 


istisol loading 


Figure 7. Variation of 5 


internal blocking of the isocyanate by virtue of the ortho 
methoxy group as indicated schematically in Figure 5 

This could account for the unusual stability of the iso 
cyanate in solution systems. In addition it would also sub- 
stantiate a possible “B staging” mechanism on the initial 
curing of the base coat on fabric. Insufficient data is avail 
able to date to permit more than educated guesswork in 
this mechanism, but it is hoped that further work will ac 
curately define the mechanism. 

The compounding of the plastisol or vinyl sheets seems to 
be the most important phase in the determination of the 
actual adhesive bond which can be obtained. For example, 
if an extremely low modulus plastisol, such as would be 
used for low temperature application is used, bonds in the 
10 to 15 pounds per inch range will be developed. In more 
normal type plastisols it will be found that adhesion in 
the 30 pound range can be obtained 

In vinyl plastisol formulations the effect of all plasticizers 
including the following types listed in Table 3 have been 
reviewed 

The results of this evaluation indicated that plastisols 
compounded with the poorer solvating plasticizers have 
higher adhesion. Also the amount of plasticizer in the 
plastisol has a large effect on the overall adhesion. This is 
shown in Figure 4 

Generally it was found that the lower the modulus of the 
plastisol or vinyl laminate in question, the lower the ad 
hesion. However, in no case does the adhesion fall below 
10 pounds per linear inch on the normal ASTM peel test 
The effects of loading or extending both with prime pig 
ments and extenders was investigated. Little or no effect 
was noted in adhesion through as high as 20 parts of load 
ing. These data are shown in Figure 7 

Stabilizers, both organic and inorganic, have little effect 
on adhesion. It was noted, however, that certain combina 
tions of material interfere with the wetting of the plastiso] 


ADHE SION (POUNDS / INCH) 


10 43 


PREHEAT TIME (SECONDS) 
Figure 8. | preheated vinyl film 
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LAMINATING PRESSURE (PS/G) 


Figure 9. Effect of laminating pressure 


to the primed fabric, and this in itself had a detrimental 
effect on adhesion. A further study of the use of wetting 
agents in the plastisol indicated that these effects could be 
Table 4. This 


wetting 


These results are reviewed in 
that 


agent could be used to assure better contact and better ad 


overcome. 


evaluation indicated optimum amounts of 
hesion, but that “too much wetting agent” could adversely 
affect the system as well. 

In lamination the time of exposure to maximum tempera 
ture is shorter than in plastisol coating; therefore, itis essen 
tial that the primer coat be fully cured when it is applied 
to the fabric. It was found that it was necessary to preheat 
the vinyl sheet in order to obtain optimum results in adhe 
sion. These results are reviewed in Figure 8 

The effect of pressure on lamination does not have the 
marked effect that one would anticipate. As may be seen in 
Figure 9, differences are rather small and may be considered 
almost negligible above one hundred pounds per square 


inch 





TABLE 5—Composition of Plastisol Adhesive 


90 parts 
10 parts 


Polyvinyl Chloride, Dispersion Grade 

Polyvinyl Chloride, Carboxy! Contain- 
ing Co-Polymer 

Diocty!l Phthalate 

Epoxy Plasticizer 

Zinc Complex 2.5 parts 

Barium-Cadmium Complex 0.5 parts 

Dianisidine Diisocyanate ] 


70 parts 
5 parts 





Initial results utilizing a carboxyl containing plastisol 
indicate that it may be possible to develop adhesive sys- 


tems based on plastisols which will develop 10 pounds ad 


hesion per inch with vinyl plastisol or sheets. The basic 


composition used is given in Table 5. The many evalua 
tions which must be done in regard to varying plasticizer 
pigment, stabilizer, and wetting agent, have not been com 
pleted. It is hoped that a complete review of this work will 
be possible at a later date. This system would prove more 
practical for many operations where high orders of adhesion 
would not be needed, but where improved adhesion is 
vecessary. It also would permit faster coating and would 
not necessitate the requirement for solvent or explosion 
proof ovens 

In summation, it may be said that the utilization of Di 
anisidine Diisocyanate as a crosslinking agent in conjunction 
with ter polymers based on vinyl acetate, vinyl chloride and 
maleic anhydride enables the development of unusually high 
order of adhesion for the bonding of vinyl plastisols and 
vinvl film to synthetic fabric. 
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A New Thermoplastic Material 


J. Briskin and 
C. H. Schramm 


of heat resistance has been a major deficiency in 


commercially available thermoplastics and has limited their 
usage to applications below 200°F. A new acrylic-type plas 
tic, designated Baker PL-11, has been developed, with a 
unique combination of physical properties. This new mate 

rial represents a considerable improvement over existing 
crystal clear thermoplastics, since it can be used satisfac 
torily at temperatures approaching 250°F. The plastic is in 
the market development stage and is available in exper 

imental quantities 


Composition 

Chemically, the new material is a copolymer of methy] 
methacrylate and alpha-methylstyrene The structures of the 
component monomers are shown below: 


CH, O 


ay, 


pha methylstvrene 


CH C C-OCH CH 


methyl methac rylate 


Both monomers contain methyl groups which are known 
to contribute to increased stiffness, high second-order transi 
tion temperatures, and greater solvent resistance. A very 
interesting feature is that the combination of the two speci 
fied monomers seems to give a synergistic effect with regard 
to heat resistance. The use of alpha-methylstyrene to raise 
the softening point of styrene polymers is well known, but 
than with methyl 


the effectiveness is considerably less 


methacrylate. 


Physical Properties 

The physical properties obtained on Baker's new plastic 
using standard A.S.T.M. methods are tabulated in the Table 
at right. 


Examination of the tabulated data indicates that the 
most striking property of PL-11 is the high heat distortion 
values, even at 264 p.s.i. loading. The practical significance 
of this property js shown in Figure 1, where the flexural 
modulus data are plotted as a function of temperature. The 
curve indicates that the plastic retains a good share of its 
room temperature strength, even at elevated temperatures 
over 200°F. Comparison of the A.S.T.M. heat distortion 
values at different loadings indicates that the plastic ex 
hibits the desirable property of retaining its heat resistance 
under moderate stress. While this is characteristic of amor 
phous polymers, it has been found that many “heat resist- 
ant” materials, such as polyamides and stereospecific poly- 
ethylene and polypropylene, which are crystalline in nature 
are readily deformed when loaded at elevated temperatures. 
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TABLE I. Physical Properties of 


the New Thermoplastic 


A. S. T. M. 


Property Method 


Heat Distortion 
264 p. s. i 
66 p Ss. 1 
Index of 
Refraction 
Color 


D648 
D648 


D542 


Tensile Strength, 
77°F 

Elongation 

Flexural Strength, 
77°F 

Flexural Modulus 
77°F 

Impact Strength, 
Milled Notch 

Specific Gravity 

Rockwell 
Hardness 

Mold Shrinkage 


D638 
D638 


D790 _ p.s.i 


D790 p.s.i 
D256 sft. Ibs./in 
D792 — 


D785 


Dielectric Constant 
10° c. p. s 

Dissipation Factor 
10? c. p. s 

Dielectric Strength 
Short Time-¥e” 
thickness 

Water Absorp- 
tion: 24 hrs 
Immersion at 
77°F 

Flammability 
burning rate of 
VYa"xVo”"x5” 
bar 

Odor 

Taste 

Light Stability 

Machining 
Qualities 


D150 
D150 


D149 


volts/mil. 


in./min 


Values 


244-252 
260-267 


1.519 
Water 
White 


9,000 
2 


15,000 
480,000 


0.3 
1.17 


M102-105 
0.003- 

0.007 
3.00 


0.028 


475 


0.2 


i 

None 
None 
Very Good 


Good 








DIELECTRIC CONSTANT 


DIELECTRIC CONSTANT ™ 





10* 10% 10 10” 
FREQUENCY, CPS 


Figure 1. Effect of temperature on flexural modulus 
of new thermoplastic 


rhe excellent heat resistance and low water absorption 
properties combine to give the new material the ability of 


withstanding boiling water. A sample has been exposed 


continuously for six months without showing any distortion 


or loss in clarity. In addition, specimens have withstood 


a number of 20-minute cycles at 5 


pressure (227°F 


iutoclaving through 
p.S.1.g 
ch inges occurring 


The color stability on aging is a very important property 


steam without any discernible 


ind has dictated the choice of a light stable plastic for 
many applications. Polymethyl methacrylate is noted for its 
outstanding light stability while polystyrene is considerably 
poorel Samples of these plastics and PL-11 were exposed 
New jersey, 
facing south at 45° to the verti 
cal, and the color development 


it Phillipsburg, 


measured as a function of ex 
The color 
termined by the equation 
% Yellow 
620-420) 


posed time was de 


Transmissions at 


millimicrons x 100 


620 
The results are given in Table II, below: 
The results indicated that the new material should be very 
satisfactory for outdoor applic ations 
the aromati 


and esters which dissolve polymethyl 


In general, it is soluble in many of 
ketones 


ind polystyrene However, it has shown such 


compounds 
methacrylate 
superior solvent and craze resistance in certain specific cases 
that attention is directed to this property. In certain appli 

itions it has shown satisfactory resistance to perchloro 
ethylene, essential oils, and concentrated hot caustic solu- 
tions. The improved chemical resistance has proven to be 

beneficial in applications where conventional 
ind other clear thermoplastics display borderline 


extremely 
acrvlic s 
or solvent resistance 

PL-11 being an organic plastic 
non-conductive characteristics. Electrically, the material ex 
hibits properties similar to methyl methacrylate polymers 
The power factor and dielectric constant are functions of 
frequency, as shown in Figure 2, but the dependency is not 
very strong over the large range of cvcles tested 


cTaze 


As expected exhibits 


Processing 


PL-11 has been processed by the techniques which have 
been developed for thermoplastic polymers. Flow rate data 
indicated that the melt viscosity was about 1.5 times that 
of polymethyl methacrylate over a shear range of 10-100 
Viscosity-temperature data indicated that raising 
the temperature about 15°F. will bring the melt viscosity 
down to the same level as polymethyl] methacrylate. A num 
ber of processing studies verified the above analysis. 


sec onds 


210 


You'll Want to Read 


How to improve processing behavior of 
vinyl homopolymers by admixture with 
specially formulated acrylic polymers 
next month in the SPE Journal 


PERCENT OF ROOM TEMP FLEXURAL MODULUS RETAINED 











110 30 50 70 190 210 230 
TEMPERATURE, °F 


Figure 2. Electrical properties of new thermoplastic 


Investigation of stability to elevated processing tempera 
tures and mechanical shear showed that PL-11 was fairly 
stable. Weight loss studies indicated a depolymerization 
rate of 0.02%/min. at 440°F. and 0.12% 1SO°F 
The tests run under conditions which 
monomer immediately so that in processing equipment the 
depolymerization was actually lower. The stability to a 
combination of temperature and mechanical working was 
tested in a Brabender Plastograph (C. W. Brabender In 
which is shown in Figure 3. The instru 


/min. at 


were removed the 


struments, Inc.), 
ment is essentially a double arm kneader which is jacketed 
for temperature ‘control. The encountered in 
working the plastic is transmitted to a dynamometer which 

is equipped with a_ recorder 
PL-11 at differ 


ent temperatures are shown in 


resistance 


The results on 


Figure 4. Examination of the 
curves shows that after the ini 
tial plastifying of the PL-1] 
the 
which would indicate 
bility 


has been successfully 


torque 1S quite constant 


good st i 


under the test conditions 


PL-11 molded in a variety of in 


jection molding machines and dies 
Che following recommendations should cover the majority 


as shown in Figure 5 


f applications 


|. A pre-drying period of 2-3 hours at 200-220°F. to 


remove moisture. 


Dies should be controlled at 160-220°F. and run 


short with large d 


ners and sprues should be diam 


eters. The gating should be generous 


Cylinder temperatures of 350-475°F should be 
adequate for most molding jobs The higher tem 
peratures will be necessary when molding pieces of 
thin cross-section. 

Injection pressures of the order 20,000 p.s.i. will 
ordinarily be required for proper molding. Injection 
rate should be fast enough to fill the mold before 
the gate freezes without causing “jetting” 





TABLE II. Aging Stability of New Thermoplastic 


% Yellow After Exposure 


Material None 4 Months 12 Months 


PL-11 
Polymethy| 


methacrylate 
Polystyrene 
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Figure 3. Brabender Plastograph 


Under correct conditions, comparatively stress-free mold 
ings of PL-1] obtained. Moldings which contain 
high stress concentrations will not give good service with 
respect to dimensional stability at elevated temperatures, o1 
If a stressed condition cannot 


can be 


resistance to chemical attack 
be overcome by correct processing conditions, the use of 
innealing to lower and redistribute the stress is suggested 
Recommended temperatures are from 200-250°F., depend 
ing on the geometry and condition of the molding. Aftes 
annealing at the higher range of temperatures, it is desirable 
to allow the temperature to fall gradually 

Extrusion of PL-11 into various shapes has been accom 
plished very satisfactorily as shown in Figure 6. On single 
stage machines the plastic must be thoroughly dried. In 
general, 2-3 hours at 250°F. or 8-10 hours at 230°F. will 
be sufficient. Our experience indicated the equipment with 
the design features described below give the best results 


\ full flighted screw with ratio of 


about 2:1. A neutral screw proved to be most desi 
able 

In order to minimize back breaker plates 
and screen packs should not be used, and die lands 


should be as short as possible 


a compression 


) 
pressure 


Figure 5. Injection molded samples of J. T. Baker's 
new thermoplastic 


RQUE METERS / KILOGRAM JACKET TEMPERATURE 




















rT," 5 


°) 5 20 
MIXING TIME, MINUTES 


4. Brabender mixing curves of new thermo 
at 63 rpm 


Figure 
plastic 


Torpedoes or shallow metering sections are not 
| 4 


recommended since they tend to increase the stock 
temperatures. , 

The correct extrusion temperatures will depend on 
the extruder, screw, and die design. A 2%” diame 
ter machine extruded PL-11 rod and tubing of ex 
cellent quality at 400-440°F. barrel and die tem 
peratures. 

Che screw should be kept on the slow side, i.e. 20 
0 I p-m 


PL-11 has been compression molded readily in order to 
prepare sheet and slab stock for prototype models. Tempe 
300-350°F. and a force of 1000-2000 p.s.i. have 
been satistactory. 

In addition to the usual thermoplastic processing meth 
ods, the plastic lends itself to most fabricating and decorat 
painting 


itures of 


ing techniques including cementing machining 


ind metallizing 


Applications 

The physical properties of this new material have evoked 
of the heat and 
is being actively investi 


lustrv-wide interest. Because excellent 


chemical resistance, the plastic 
gated by companies in the automotive, aircraft, optical 


electrical appliance, instrument, pen lighting, and packag 


ing fields 
* 


Figure 6. Extruded samples of J. T. Baker’s new plas- 
tic 


This article adapted from a paper presented at 
the Ist National Technical Conference—Los Angeles—October, 1959 
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‘*...when considering plasticizers, 


we first stress performance.’’ 


Ed Hamway, Technical Director of the Tex- 
tileather Division of The General Tire and Rub- 
ber Company says: 


“Our customers are looking for performance .. . 
not only for today but for the life of their prod- 
uct. We believe that Textileather fabrics enjoy 
a good reputation among our customers because 
of their high quality and consistent performance. 

“So when considering plasticizers, we first 
stress performance. We are always striving for 
a little quality advantage to give us a slight 
safety factor because we have found that this 
eliminates all complaints, which are not only 
costly but are harmful to our reputation. 

“‘When considering the cost factor, we know 
we can save money by using versatile plasticizers 
that can be used in a large number of formula- 
tions. And, in the processing area, freedom from 
trouble and a minimum of scrap from formula- 
tions are also cost-reducing factors. 

“Thus, the true cost of a high quality plasti- 
cizer is not always the initial cost, but one that 
has been reduced by all these cost-cutting factors 
plus the assurance of a consistently performing 
vinyl product.” 


Where the accent’s on quality 


there’s a preference for Plastolein’Plasticizers 


Organic Chemical Sales Department 
EMERY INDUSTRIES, INC., CAREW TOWER, CINCINNATI 2, O. 
Vopcolene Division, Los Angles; Emery Industries (Canada), London, Ont. 

Export Department, Cincinnati 
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16th ANTEC Preprint Book 
... Now on Sale 


* 16th ANTEC Preprint Book—Volume VI, 1960, Chicago, 
83 papers. $7.50 members; $12.50 Non-members Single 
preprints of individual papers, Vol. VI, while they last, 
$0.25 each, members; $0.40 each, non-members. 


Also available 
% NATEC Preprint Book—Volume I, 1959, Los Angeles, 20 


papers. $5.00 members; $7.50 non-members (See program, 
September SPE Journal, page 788, and Abstracts on pages 
815-817). 

* Stability of Plastics—Baltimore-Washington Section; 
Nine 1000-word abstracts. $1.00 members; $1.50 non 
members (See program page 897, Oct. SPE Journal). 

* Plastics in the Shoe Industry—St. Louis Section, 11 
papers, $3.00 members, $4.50 non-members. (See program, 
September SPE Journal, page 820) 

* Plastics in Packaging—Golden Gate Section, 12 papers, 
$3.00 members; $4.50 non-members. (See program, Octo 
ber SPE Journal, page 899) 


OTHER 1959 RETEC PREPRINT BOOKS 


* Vinyl Plastics Cleveland Section, 8 papers. $2.50 mem 
bers; $3.75, non-members. (See program, SPE Journal, 
August, 1959 issue, p. 745). 

*% Plastics Finishing—Buffalo Section, 4 papers, $2.00, 
members; $3.00 non-members. (See program, SPE Journal, 
September, 1959 issue, page 823). 

* Encapsulation, Printed Circuits, and Fluidized Bed Pro- 
cesses—Northern Indiana Section, 15 of 23 papers presented. 
$3.00, members; $4.50, non-members. (See program SPE 
Journal, April, 1959, p. 319). 

* Plastics in the Automotive Industry—Detroit Section, 
t papers, $2.00, members; $3.00 non-members. (See pro- 
gram SPE Journal, May, 1959, p. 443). 

* A Designer's Look at Reinforced Plastics from the Pleas 
ure Boat, Aircraft and Missile Industries Viewpoint—North 
lexas Section, 6 papers. $2.00, members; $3.00, non-mem- 
bers. (See program SPE Journal, April, 1959, p. 324). 

* Plastics in the Metals Industries—Pittsburgh Section, 10 
papers. $3.00, members; $4.50, non-members. (See program 
SPE Journal, April, 1959, p. 324). 


SPE PLASTICS ENGINEERING SERIES 
Vol. U—Processing of Thermoplastic Materials, 705 pages. 
$14.40, members; $18.00, non-members. 

Vol. I—Quality Control for Plastics Engineers. $3.98, mem 
bers; $4.95, non-members. 


OTHER ANTEC PREPRINT BOOKS 

Vol. V, 1959, New York City, 96 papers. $7.50, members; 
$12.50, non-members. Single preprints of individual papers, 
Vol. V, while they last, $0.25 each, members; $0.40 each, 
non-members. 
Vol. IV, 1958, Detroit, 94 papers. $5.00, members; $7.50, 
non-members. 
Vol. II, 1957, St. Louis, 60 papers. $5.00, members; $7.50, 
non-members. 

SPI individual members are entitled to SPE members’ 
prices under a reciprocal agreement. 

Books will be mailed postpaid if money is enclosed. 
Please address orders to: 


Society of Plastics Engineers, Inc., 65 Prospect Street, Stamford, Conn. 
, £ I 
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VINYL UPHOLSTERY 
PRODUCERS 


who use 
Plastolein 9720 Polymeric 
have two unbeatable allies: 


TiIME—the final judge of quality. 
Plastolein 9720 Polymeric has excel- 
lent permanence, thanks to low 
volatility, low migration, and out- 
standing resistance to “wipe-off,” 
heat and ultraviolet light. These qual- 
ities are a comfort to our customers 
because they know their products will 
far outlast competitive products 
using monomeric plasticizers. 
COST—the powerful competitive 
edge. Plastolein 9720 is the lowest 
cost polymeric plasticizer on the mar- 
ket today. In addition, its relatively 
low viscosity makes processing easier 
and permits the economies of bulk 
shipping, storage and handling. 
Why not get both these advan- 
tages on your side? Write Dept. JE 
for booklet—“Plastolein Plasticizers” 


PLASTOLEIN ® 
plasticizers 


¢ 
ro 
r 


Organic Chemical Sales Department 
Emery Industries, Inc., Carew Tower, Cincinnati 2, Ohio 
Vopcolene Division, Los Angeles 
Emery Industries (Canada), London, Ontario 
Export Department, Cincinnati 





FREDERICK C. SUTRO, JR. 
President 


THE 
PRESIDENT’S 


Annual REPORT 


1999 


GEORGE W. MARTIN 
Ist Vice President 


JULES W. LINDAU III 
2nd Vice President 


FRANK W. REYNOLDS 
Secretary 


HAIMAN S. NATHAN 
Treasurer 


THOMAS A. BISSELL 
Executive Secretary 


Our Constitution says “The objective of the Society shall be 
to promote in all lawful ways the scientific and engineering knowl- 
edge relating to plastics.” 

It is the responsibility of every member to do his part in carry- 
ing out this objective. It is the duty of the President, the Officers, 
and the Council to make available to the members the ways and 
means by which this objective may be carried out. 

There is a great temptation to look at those areas in which we 
have accomplished much and pass over those where we have done 
less. In all fairness, it is our duty to discuss both. 

During 1959 our Society continued to grow in terms of mem 
bership, services and activities. The net increase of approximatels 
1600 members to a total of almost 8,000 is indicative of the aware 
ness by men in our industry that SPE is and will continue to be, 
a highly valued membership. 

In services, we have expanded our National Office staff under 
the very able leadership of our Executive Secretary, Tom Bissell, 
to enable us to publish a bigger and better SPE Journal and to 
offer more services to our members as well as to handle the in- 
creased membership. 

In activities, the Society held a very successful Annual Tech 
nical Conference in New York, an excellent two-day National 
Technical Conference in Los Angeles and nine one-day Regional 
Technical Conferences at which the attendance averaged 285 each 

The administration and operation of all of this activity and 
services was simplified by the adoption of a new Constitution 
early in 1959. This enabled us to streamline our organization and 
redistribute responsibilities as well as authority so that no man 
had to carry an excess load. 

Planning and development consumes much of the time of the 
Executive Committee. Some of the areas felt to be essential to 
the present and future growth of SPE are discussed briefly in the 
following paragraphs: 

Three additional books in the SPE Plastics Engineering Series 
have been started. This is considered to be a very important func 
tion of SPE and it is hoped that the activity can be expanded 

The Technical activities of the Society have suffered during 
this early period in our growth. Financial and operational prob 
lems were so great that we had little time to spend on the engineer- 
ing aspects of our industry. We have now established Professional! 
Activity Groups which are the core of the Technical and Enginee 
ing activity of SPE. For SPE to accomplish its true purpose, these 
groups must grow in their importance and in their activity. 

In years past our budget requirements have been such that we 
have had little opportunity to build a surplus. You can easily see 
from the enclosed Annual Financial Statement that we have very 
little surplus on which to fall back in the event of unanticipated 
reduced income. The 1959-60 Budget includes a 9° surplus and 
it is hoped that this contingency fund can be built over the next 
five to ten years to give us the financial stability required. 

There are many opportunities for SPE to work with and assist 
high school, colleges and universities in education on plastics. 
This is best done through the Sections whom we urge to work 
with educational institutions in their immediate areas. 

The rapid growth with which we have been favored has also 
brought continued problems in terms of organization responsi- 
bility and authority. The National Council now consists of 50 
members with 44 National Councilmen representing as many 
Sections plus your National Officers. This is an extremely large 
group which will continue to grow and we are studying ways to 
increase the efficiency of our organizational structure. 

This Report contains a detailed review by each of the Ad 
ministrators, the Executive Secretary and Ad Hoc Committees. 
A review of these reports will make you more familiar with what 
your Society is trying to do. 

My sincere thanks to the members of the Executive Committee 
and the National Council; also, to all members of SPE who have 
given so wholeheartedly of their time to make this an interesting 
and rewarding year for me. May we all continue to provide this 
same loyal support to our new President, George Martin. 
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Report of Administrator, Professional Activities 
Groups and Technical Committees, 


FRANK W. REYNOLDS 


PAGs and Chairmen: 

. Plastics in Buildings, Ronald J. Carney 

Plastics in Electrical Insulation, Walter A. Gammel, Sr. 
Extrusion, John H. Myers, III 

Reinforced Plastics, George Lubin 

Injection Molding, Robert R. Moyer 

Metals for Plastics Molds, L. J. Morrison 

Castings and Plastics Toolings, Jerome D. Bassin 

. Forming, Donald A. Davis 

. Finishing, Gordon K. Storin 

. Thermosetting Molding, Elias G. Greninger 

. Vinyl Plastics, Robert Abeles 

. Polymer Structure and Properties, Robert R. Stromberg 
. Fabricating, Robert S. Lambert, Jr. 

. Standards for Reporting Properties, L. B. Allen 

. Plastics in the Automotive Industry, Richard C. Oglesby 


CHenInouvrnwn- 


Technical Information Committee, 
W. O. Bracken, Chairman 
PAGs: 

SPE’s Professional Activities Groups continued to grow 
and develop during 1959. A new group was added: “Plastics 
in the Automotive Industry” bringing the number to 15 

Accomplishments of five or six of the most active 
groups serve to illustrate the benefits to SPE members and 
the plastics industry that may be achieved by vigorous 
groups guided by aggressive enthusiastic leaders. High- 
lights : 

e Three “Extrusion Workshops” sponsored by the 
Extrusion PAG, introduced a new form of SPE service 
Their unqualified success indicates that they filled an 
educational need. 

e Plans for another SPE innovation—a traveling edu- 
cational exhibit—were completed in 1959 by the Plastics 
in Buildings PAG. The tentative two-year schedule calls for 
six-week exhibits in 15 museums, universities, and archi- 
tectural centers located through the country. 

e During 1959 PAGs have contributed much to ANTEC, 
NATEC, RETEC, and Section technical programs. The 
Vinyl Plastics and Polymer Structure and Properties 
PAGs, have contributed technical papers, moderators, and 
suggestions to the 16th ANTEC program. The Vinyl PAG 
also assisted with the Cleveland RETEC on Viny! Plastics 
and in the development of the Eastern New England Sec- 
tion’s Professional Activity Committee on Viny] Plastics. 

Similarly, the Plastics in Electrical Insulation PAG 
cooperated closely with the SPE Northern Indiana Sec- 
tion on its RETEC program, as did the Finishing PAG 
with the Buffalo Section’s RETEC on Finishing and the 
Plastics in the Automotive Industry PAG with the Detroit 
Section RETEC on this subject. The Reinforced Plastics 
PAG devoted major effort to development of strong Section 
PAG’s in this area. 

e Scheduling of PAG meetings so that they do not 
conflict with technical sessions at the 16th ANTEC in 
Chicago, should benefit all PAGs by stimulating partici- 
pation in their annual organization meetings. 

e Early in 1959 a step was taken to strengthen PAGs 
by increasing the signatures required on a petition for a 
new PAG from 10 to 25, and by requiring written evidence 
of objective, scope of activity, and potential for growth 

e Other projects include preparation of a bibliography 
of technical literature by the Plastics in Electrical Insula- 
tion PAG; liaison with SAE’s Engineering Materia's 
Activity Committee and Reinforced Plastics Standards 
Committee by the Plastics in the Automotive Industry PAG. 


Technical Information Committee: 

During 1959 this Committee continued its effective 
behind-the-scenes service. Over 30 inquiries for technical 
information relating to plastics were answered. 


Report of Education, Inter-Society Relations, and 
Plastics Institute Committee Administrator 


JULES W. LINDAU Ill 
Committees and their Chairmen: 
Education Committee, C. C. Winding 
Inter-Society Relations Committee, Jerome L. Formo 
Plastics Institute Committee, Ralph L. Mondano, 


EDUCATION COMMITTEE 

This Committee has held two meetings during the 
year 1959 and will sponsor a luncheon and hold a 
Committee meeting during the 16th Annual Tech- 
nical Conference. 

Accomplishments of this Committee during the 
past year include establishment of rules for award- 
ing scholarships: revision of the Guide Book for 
Section Education Committee Chairmen: develop- 
ment of additional information for Plastics Engineer- 
ing Bibliography. The National Education Committee 
is undertaking publication of information on polymer 
and plastic engineering courses offered by universities 
and approved technical institutes for the use of the 
Society. 

INTER-SOCIETY RELATIONS COMMITTEE 

The Inter-Society Relations Committee has been 
active in maintaining liaison with more than twenty 
engineering and scientific societies. These societies 
have activities that are directly concerned with plas- 
tics or polymer science. The members of the Com- 
mittee, assigned to individual societies, have reported 
in detail to our Chairman. He, in turn, has reported 
results to Council. Much of this information has been 
published in the Journal. 

Outstanding accomplishments have been made by: 

Norman Skow, who is the Secretary of ISO/TC61 
on Plastics and has acted as SPE representative both 
in the United States and at meetings abroad. 

William Lewi as SPE representative to the 
American Standard Association. This organization, 
that is known for its excellent performance in de- 
veloping American Standards, has accepted SPE as 
official member concerned with standards of plastic 
materials. 

Kenneth A. Kaufmann for heading the SPE group 
that keeps SPE in close touch with the important 
standards and specifications work being done by 
ASTM Committee D-20 on plastics. 

PLASTICS INSTITUTE COMMITTEE 

Three meetings of the Ad-Hoc Plastics Institute 
Committee have been held during the course of which 
a program for activity of this Committee was estab- 
lished. The National Council has approved a request 
for funds to be used in an educational and promotional 
program on the proposed Plastics Institute directed 
to the plastics industry. During additional meetings 
of the Committee, definite public-relations and re- 
search programs will be developed. At its October 26 
meeting Council made the Plastics Institute Com- 
mittee a Standing Committee, operating under the 
Education and Inter-Society Relations Administrator, 
instead of an Ad-Hoc Committee. 
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ASSETS. § 
Current Assets 


Cash— Fairfield County Trust e 
Regi lar ° $17,029.61 ' 
Cash — Fairfield Trust 


Special . 


Federal al Savingads Loan 
Cash Reserved 
man's Bank for <hr 
Advances — Sections 
Advances - 
1969 Conference én . 
Accounts Receivable— 
Advertisers. 4s 
Inventory of Booksand 
SPE Journals. 
Tota! Current 
Capital Assets 
Furniture and — ; 
prepaid Ite 
Post Office ail] 
Rent Sec urity 
Prepaid Rent, 
Office Supplies 
Total P 








Current Assets 
Cash in Checking 


Accounts — 





Cash Reserves 
Schedule 2 

Peti y : ‘ash 

Accounts , uae 
Adve risers . J 

Inventory ~ Booksand 


supp lias 7 + 
Total C arrent Assets 
Capital Ass 
Fur niture I F 
aa Office Mai 
Rent Security 
Travel Advances 
Payment to Dougherty 
& Co. per contraeé. 
iéth ANTEC Ex 
leposits A 
tal Prepaid 
E xpeneaa 


Deposits . % 


rOTAL Asters 





Membership Dues and Fees . 
Journal Advertising & Subscriptions .: 
Annual Technical Conference 
Miscellaneous Publications 

Interest and Other . 


TOTAL INCOME 


Section Rebates . 
. Transfer to Reserves . 


SPE J 


ournal . 


Annual Technical Conference 


** Other 


public relations and administration. 


Member Services 


TOTAL EXPENSE . 
* Figures of 1957-1958 statement increased $20,383 to show gross instead 
of net ANTEC figures to make comparable with 1958-1959 statement. 

** Sections, PAGs membership, miscellaneous publications, RETECS, 


* 


‘a 


1958-1959 
$ 84,540 
124,609 
61,395 
23,634 
1,646 


$295,824 


1958-1959 
$ 34,865 
12,275 
120,926 
35,110 
94,677 


$297,853 


(All Figures as of June 30) 


1957-1958 
$ 70,948 
104,097 

* 56,790 
6,360 
1,058 


* $239,253 


1957-1958 
$ 31,903 
7,224 
91,203 
* 37,565 
64,680 


* $232,575 
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REGION NEW SECTIONS MEMBERS IN 
ADDED GooD 
1 2 3 4 — 6 STANDING 
1956 686 444 1370 648 254 882 282 3 4625 
1957 784 564 1578 761 326 1038 365 2 5479 
1958 844 640 1750 846 361 1168 440 2 6127 
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Report of Administrator, Meetings 
JOHN DELMONTE 
Committees and their Chairmen: 
Meetings, Joseph B. Schmitt 
ANTEC Subcommittee, Guy A. Martinelli 
NATEC—RETEC Subcommittee, Ray Mazur 


Spe akers Subcommittee, John A. Picard 


During 1959 SPE Meetings established new stand 
ards of program quality, attendance and efficient 
operation. Registration at the 15th ANTEC, the 
First NATEC and the nine RETECS was 5,002 mem- 
bers and guests. Attendance at more than 400 Section 
Meetings held during 1959 probably exceeds this 
figure. The Meetings Committee developed long- 
range plans to meet future needs of the Society. 

SPE’s Fifteenth ANTEC (Annual Technical Con- 
ference) was held at the Commodore Hotel, New York 
City, January 27-30, 1959. Registration was 2,977; 
112 papers were presented; and the Conference con- 
tributed a net of $26,285 to support the Society’s 
activities. Co-General-Chairmen: James Growley and 
Guy A. Martinelli, representing Sponsoring New 
York and Newark Sections, respectively. 

Plans for SPE’s Sixteenth ANTEC point to an- 
other milestone in SPE’s growth and development. 
Franklin L. Fine is General Chairman and the 
Chicago Section is Sponsor. 

NATEC 

SPE’s first NATEC (National Technical Confer- 
ence) was held on October 13 and 14, 1959 at The 
Ambassador in Los Angeles. The program featured 
25 technical papers and two general luncheons. Held 
in conjunction with NATEC were a Banquet, saluting 
the West Coast plastics industry sponsored by the 
Los Angeles Chamber of Commerce and a meeting of 
the SPE Executive Committee. Registration was 
160. Jack Fuller was General Chairman and SPE’s 
Southern California Section was Sponsor. 

RETECS 

Again, attendance at Regional Technical Confer- 
ences (RETECS) broke all previous records, averag- 
ing 285 per meeting at SPE’s nine 1959 RETECS: 
SPONSORING 

SECTION REG 
North Texas 250 


1959 
DATE 
Apr. 28 
May 7 


SUBJECT 
Reinforced Plastics 
Plastics in the Metal 
Industry 
Plastics in Electrical 
Insulation 
Plastics in the Automotive 
Industry 
Vinyls 
Finishing 
Plastics in the Shoe 
Industry 
Plastics in Packaging 
Stability of Plastics 


Pittsburgh 160 
May 22 
Northern Indiana 445 
June 30 
Detroit 

Cleveland 
Buffalo 


Oct. 7 
Oct. 16 
Noy. 4 
St. Louis 
Golden Gate 
Baltimore- 
Washington 

Total 

MEETINGS COMMITTEE 

Changes in the SPE Conference Manual of Pro 
cedures will be recommended by the Meetings Com 
mittee to: 

1. Expand and develop present ANTEC and 
NATEC Speakers Committees into a Program Com- 
mittee of national scope with PAG participation, 
representing important technical segments of plastics 
engineering. 

2. To supplement the above Program Committee, 
possibly as its Subcommittee, develop a Review Board 
to review papers submitted for ANTEC or NATEC 
programs. 


Nov. 19 
Dec. 1 


Report of the Administrator, Publications 
FRANK A. MARTIN 


Committees and their Chairmen: 
Publications, BE. C. Quear 


Technical Volumes, Hiram McCann 
Editor ial Advisory Board, Frank W. Re inhart 


The past year was marked by a number of ac- 
complishments in the Publications area, all of which 
are deemed beneficial to the Society. These changes 
occurred in all phases of our operations, including 
SPE Journal editorial and business management, 
Editorial Advisory Board and the Technical Volumes 
Committee. Staff members T. A. Bissell, M. A. 
Kohudic, L. R. Noe and L. A. Bernhard originated 
many of the innovations, and gave excellent coopera- 
tion to the Publications Committee in implementing 
all of the changes. 

Journal Editorial: 

Melvyn A. Kohudic assumed the Publications and 
SPE Journal Editorship in August, coming from In- 
dustrial and Engineering Chemistry. Changes were 
made in format, resulting in better appearance and 
readability. Pages were numbered consecutively for 
the year for easier indexing. A new cover was de- 
veloped for use starting in January, 1960. Several 
new features were approved, among them a monthly 
newsletter highlighting new developments of interest 
to Plastics Engineers. Other features are under de- 
velopment. Technical summaries of programs of 
RETECS and ANTECS in news style were initiated. 
Fifty-nine technical articles were published and total 
pages increased from 904 in 1958 to 1118 in 1959. 
Journal Business: 

Circulation of the Journal increased 16% over 
the last half of 1958. Average print order was 8820 
copies per issue. The policy of bringing the adver- 
tising sales management directly within the SPE 
office was amply justified by an increase of 35% in 
advertising volume for the year. The Journal was 
admitted to the Audit Bureau of Circulations during 
the year, and several attractive brochures were pre- 
pared as advertising sales tools. These two factors 
should greatly assist in bringing our advertising to 
a new high in 1960. A new source was developed for 
printing the Journal, and used during the latter half 
of the year. This has resulted in an average savings 
of $1.64 per thousand sheets printed. The increased 
advertising volume and reduced printing costs have 
for the first time made the Journal self-sustaining. 
Editorial Advisory Board: 

Dr. Frank W. Reinhart was named Chairman of 
the Board. Plans were formulated to increase the 
responsibilities of the Board and to make it a more 
vital factor in the editorial operation of the Journal. 
Technical Volumes Committee: 

The Technical Volumes Committee was raised to 
the status of a full standing committee with Hiram 
McCann as Chairman. The previously prepared 
volume “Processing of Thermoplastics Materials” 
was published and enjoyed a very good sale. The 
duties and modus operandi of the committee were 
prepared in manual form and approved by Council. 
Titles for the next three volumes have been selected 
and editors and authors are being screened. This 
program is now on a sound footing. 

SPE History: 

Editor Emeritus Dr. Jesse H. Day is preparing 
the first draft of the SPE history. It will be ready for 
Publication before our 25th anniversary. 





Report of the Administrator, Administrative 
H. S. NATHAN 
Committee and their Chairmen: 
Finance, H. S. Nathan 
Constitution and By-Laws, A. W. Logozzo 
Election Inspectors, E. L. Larkin 
Public Relations, L. R. Greif 
Nominating Committee, R. K. Gossett 


The Administrative Committees are the unglam- 
orous, non-technical watchdogs of the Society. With- 
out their careful control over the business end, 
however, the basic function of the Society to dis- 
seminate plastics technical information could not be 
accomplished. 


Finance Committee: 

During 1959 the Finance Committee prepared and 
submitted the largest Society of Plastics Engineers 
operating budget since its incorporation. The total 
budget was approved in the amount of over $350,- 
000.00. The financial statement of the Society as of 
June 30, 1959, included in this report, indicates a net 
worth in excess of $55,000.00. The long-range plans 
of the Finance Committee are to develop, within the 
next ten years, sufficient surplus reserves to operate 
the Society for one year—enough to implement rea- 
sonable amounts of plastics research without addi- 
tional financing. 

During 1959 study was made of the operation of 
the Executive Office in an effort to improve effi- 
ciency and minimize the large and cumbersome 
amount of detail presently required for normal opera- 
tion of the Society. Several changes have already been 
incorporated with excellent results; such as revision 


to procedure for signing checks; elimination of many 
unnecessary mailings, and duplication of same; and 
addition of new equipment to process billings more 


readily. Further office systems study is under way 
to allow the Executive Office to keep pace with the 
steady growth of the Society. 

Constitution and By-Laws Committee: 

During the past vear the Constitution and By- 
Laws Committee finally succeeded in preparing and 
publishing the revised Constitution with By-Laws 
and Index, adopted in February, 1959, by an over- 
whelming majority of members voting. The new Con- 
stitution allows for a more workable society operation 
and has been sorely needed for many years. The 
routine changes in By-Laws required by expanded 
activities of our Society are being handled in regular 
fashion by the committee. 


Public Relations Committee: 

The Society, recognizing the lack of proper Public 
Relations activity in the past, has appointed a strong 
functioning Committee and allocated initial funds 
for its implementation. Our Committee has outlined 
a public relations policy and program and the Ex- 
ecutive Office has now employed an administrative 
assistant to carry out the initial stages of this pro- 
gram. We know that continued activity of this com- 
mittee will gain for the Society of Plastics Engineers 
the stature and esteem that it has properly earned in 
the minds of the plastics and related industries. 
Election Inspectors Committee: 

This Committee handled the election of SPE 
Officers at our October 26th Council meeting with 
accuracy and dispatch. 


Report of Administrator, 
Sections and Membership 


GEORGE W. MARTIN 


Committees and their Chairmen: 
Membership, James R. Lampman 
Student Membe rsh ip Subcommittee John R. Be rutich 
New Section Development, 
Ross Dean and O. B. Yorker 
Cre de ntials, Ge orge Baron and Donald Bikle 
Sections, G. Palmer Humphrey 


Membership Committee: 

A total of 1,411 applications received in a ten- 
month period indicates that our Membership Com- 
mittee’s goal of 1,600 applications for the year will 
he reached. With a total of 7,072 members in good 
standing on December 1, 1959, President Sutro’s goal 
of 8,000 members in good standing on January 31, 
1960 will almost be achieved. 

Activities of the Committee producing these fine 
results are featured by: 

1. Regional Organization of the Committee with 
a Vice Chairman representing each Region to assist 
the Section Membership Committees within his Re- 
gion to promote all grades of membership, including 
student members and to reduce the number of mem- 
bers delinquent in their dues. 

2. Organization of a Student Membership Sub- 
committee which developed rules for establishment 
of a Student Chapter immediately followed authori- 
zation of the new student grade of membership, when 
SPE’s revised Constitution was adopted in February. 
Soon thereafter, SPE’s first Student Chapter at 
Lowell Technological Institute was chartered. In 
addition, the Subcommittee is assisting Sections to 
promote individual student members. 

3. Introduction of an Inter-Section Membership 
Contest with the winner to receive a Championship 
Banner. 


New Sections Development Committee: 

Two new Sections—F lorida and Monterrey, Mexico 
—were admitted during the calendar year, and devel- 
opment work has been carried forward in a number 
of promising areas, namely New Zealand, Australia, 
Arizona, and Western Michigan. 


Credentials Committee: 

By prompt and efficient grading of an ever-in- 
creasing flow of applications, our Credentials Com- 
mittee is literally pacing the growth of our Society 
and also serving as watchdog over the quality of our 
membership. During the year the personnel of the 
Committee was expanded to nine members to distrib- 
ute the increasing work load. 


Sections Committee: 

Work of this Committee centered on development 
of an urgently needed Sections Manual of Procedures. 
Following exchange of ideas on the subject at the 
meeting of Section Presidents at the 15th ANTEC 
in January, 1959, the Committee collected informa- 
tion from SPE Sections and from other engineering 
societies. After several Committee meetings and 
considerable interim work by Committee members, a 
voluminous draft of the Manual has been developed 
which is now being edited and condensed. Target 
date for completion is early 1960, so that the Manual 


can assist 1960 Section Officers. 





P. W. Simmons, Chairman 


Under SPE’s revised Constitution and By-Laws, the Past Presidents’ 
Advisory Board serves not only as an advisory group of experience 

and distinction, but as a Board to review and pass upon recommendations 
for Honorary and Distinguished Members. Other projects now being 
carried forward by the Board are the preparation of an SPE History and 
a review and evaluation of SPE’s program of awards. Each of SPE’s 

16 living Past Presidents is automatically a member of this Board. 


Fi t 
L 


Advertising in Section Publications: C. H. Whitlock, Chairman 

The report of this Committee resolved a long-standing question. The 
report adopted by Council as part of a Rule, authorizes Sections to accept 
ads from processors and other companies or individuals located within their 
Section geographical areas as specifically defined in the Rule. 


Councilmen’s Travel Expense: R. A. Jenkins, Chairman 
Considerable activity of this Committee included a survey of SPE Sec- 
tions and sister engineering societiés for their policies, practices and recom- 
mendations. The information collected was summarized in the report of 
this Committee presented to Council at its October 26 meeting. As a result 
of discussion at this Council Meeting, the report is being revised for sub- 
mission to Council at its next meeting, January 11, 1960. 


Future Organization of the Management of the Society: 
R. K. Gossett, Chairman 
Following one meeting of this Committee and considerable discussion 
among the members, a’preliminary! report was presented to Council at its 
October meeting. At rN second meeting on December 4, a specific plan was 
agreed upon for presefitation at the January 11 Council Meeting for dis- 
cussion only. i | 
a | 
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THOMAS A. BISSELL 





QO, Constitution describes the means by which the 
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ACTION 


President’s Message and Goals 
George W. Martin, 1960 SPE President 


Society achieves its objec tive as—technical meetings, publi 
cation of scientific and engineering reports and papers, ex 
change of technical information, and contributions to tech 
nical education relating to plastics. 


Officers is to carry out to the best of their abilities the 


It follows then that the charged responsibility of our 


achievement of this—our Society’s objective 


SPE’s rapid growth, both in numbers and in achieve 


ments, attests to the fact that the Society has indeed been 


fortunate in the caliber 


ind accomplishments of its past 


Officers 


We, your Officers for the vear 1960, sincerely hope that 


at the end of our term of office, our endeavors and achieve 
ments will measure up to the fine performances of the past 


It is with this thought that we present to you the follow 


ing goals of the 1960 administration: 


1. 


PROFESSIONAL ACTIVITIES GROUPS 

Frank W. Reynolds, Administrator 

Publish a revised PAG Procedures Manual 

) Restudy requirements for initiating PAGs and estab 
lish minimum requirement for continuing existing 
groups 


publicity and public 
the scope membership, and activi 


Develop strong relations pro 
gram to increase 
ties of PAGs 

( omplete plans for—and put into operation the first 


traveling exhibit on Plastics in Buildings 


EDUCATION, INTERSOCIETY RELATIONS, 
AND INSTITUTE 

Haiman S. Nathan, Administrator 

Continue Education Committee’s studies with regard 
to graduate scholarships, and submit recommenda 
tions by October 1960. 

Design and implement means to encourage effective 
Section Education Committee activity 

Publish Manual for operation of Inter-Society Rela 
tions 

( ooperate with other technical societies in develop 
ment of proposed Plastics Library and Plastics Tech 
nical Information Center at Picatinney Arsenal 


MEETINGS 

Franklin L. Fine, Administrator 

Establish SPE Program Committee to maintain the 
standard and broaden the scope of papers presented 
at ANTECs, RETECs, and Section Meetings. 
Further develop methods of improving facilities, ar 
rangements, and effectiveness of presentations of all 
meetings of the Society 

Develop and initiate multiple-day RETEC 


PUBLICATIONS 

Maurice F. Malone, Administrator 

Achieve 550 pages of advertising in SPE Journal dur 
ing 1960 


(b) Prepare for publication, January 1961, a new funda 
mental plastics engineering journal 

(c) Complete revision of Procedures Manual for SPE 
Journal. 

d) Prepare for publication by January 1961 volume on 

“Engineering Design for Plastics Parts”. 

e) Prepare plans and project publication dates for addi 


tional volumes in the SPE Plastics Engineering Series 


ADMINISTRATIVE COMMITTEES 
Joseph B. Schmitt, Administrator 

(a) Prepare 1960-61 budget. 

b) Publish the complete revised Constitution and By 
Laws and furnish each member of the Society with 
copy. 

c) Review, adopt and include in the Rules, all proce 
dures manuals of the Committees of the Society 

d) Establish the most effective public relations program 
possible, to assist the Society and its various Com 
mittees to accomplish their objectives, and to place 
the SPE in its proper place as the technical wing of 
the plastics industry. 


SECTIONS AND MEMBERSHIP 
James R. Lampman, Administrator 

a) Increase membership to 9,000 members by February 
1, 1961. 

b) Accelerate the activities of Student Member Subcom 
mittee to establish 5 new SPE Student ¢ hapte rs 

ri Improve communications between the Society's and 
Section Credentials Committees, to maintain stand 
ards of membership. 

d) Complete, publish, and implement the revised Se¢ 
tions Procedures Manual 

e) Provide equal opportunities and benefits for all mem 
bers by proper location of geographical Sections 

f) Further explore the possibilities of foreign Sections 


to increase our service to members In other countries 


g) Further develop the opportunities to build member 


ship offered by ANTECs, RETECs, and Section 


Meetings 


AD HOC COMMITTEES 


' (A)—FUTURE ORGANIZATION OF 


MANAGEMENT OF SPE 
R. Kenneth Gossett, Chairman 
Complete study of future management of SPE and 
recommend a program to Council for approval by 
May, 1960. 
(B)—COUNCILMEN’S TRAVEL EXPENSE 
Richard A. Jenkins, Chairman 
Secure final action on the report and recommenda 
tions of Committee. 
PAST PRESIDENTS ADVISORY BOARD 
R. Kenneth Gossett, Chairman 
a) Study and recommend policies for SPE awards, Janu 
ary, 196] 
(b) Prepare “SPE History”, January, 1961. 
(Continued on page 231 
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SPE’s 1960 
ORGANIZATION 


—— 1960 OFFICERS 


James R. Lampman, 
Joseph B. Schmitt, 
Thomas A. Bissell, 


Secretary 
Treasurer 
Executive Secretary 


President 
First Vice President 
Second Vice President 


George W. Martin, 
Frank W. Reynolds, 


Haiman S. Nathan, 


Akron 
NICOL, W. H 1963 
Baltimore, Washington 
LIGHTBODY, ALBERT 


Bartlesville-Tulsa 
CAMPBELI PAUL 


Binghamton 
SWYN, JOHN 


Buffalo 
GREP 


Central Indiana 
QUEAR, £ 


Central New York 
LAMPMAN 


Central Ohio 
KUHLMANN 

Chicago 
FINE 

Cleveland 
CRAWFI HERMAN 


Connecticut 


yb 


Detroit 


WHIT kK CAf 


Eastern New England 
MONDAN RALPH 


Florida 


PFUNTER 


Golden Gate 


MITH AME 


eC Orage 


Frank 


eOrae 


jaimoan 


seorge W 


T. E. Orr 


Harry DuBois 


Mario J 


C. Todd Clark (1950 


W. Martin 
Fronk W. Reynolds 


——COUNCILMEN — 


Kansas City 
THOMSON, ROBERT 


Kentuckiana 
BERUTICH, J. M 


Miami Valley 
KULP, JOHN F 


Milwaukee 
WEST, PAUL A 


Monterrey 
BRECKER, JOHN P 
Newark 
BIKLEN, DONALD 
New York 


HUMPHREY 5 PALMER 1961 
North Texas 


JENKINS, R. A 


Northern Indiana 
LEE. MAX M 1962 


Northwest Pennsylvania 
LEET, DONALD 


Ontario 
NOBLE 


Osaka 
NAKAO, TADAO 


RALPH 


Pacific Northwest 
KORRY, BORRIS V 


Philadelphia 
GREENWOOD 


SAMUEL H 1962 
Pioneer Valley 


MOORE, JOHN T 


COUNCILMEN-AT-LARGE 


Thomas A 


Noathar 


c 1 
Sutr Ir 


Haiman S$ 
Frederick C 


W. Martin 
W. Reynolds 


EXECUTIVE COMMITTEE 


Mcurice F. Malone 
Frederick C. Sutro, Jr 
Thomas A. Bissell 


James R. Lampman 
Joseph B. Schmitt 
Fine 


Fronklin L 


S. Nathan 


-PAST PRESIDENTS 


Clark (1946 Islyn Thomas 
1947) Deceased 
1948 


1949 


Walter F. Oelman 
John W. LaBelle 
Frank W. Reinhart 


Petretti 


195) 
William O. Bracken (1952 
1953 
1954 
1955 


Pittsburgh 
SCHMITT 


Quebec 
MALONE, MAURICE F 


JOSEPH B 1961 


1961 


Rochester 

HAYES, RICHARD | 1963 
Rocky Mountain 

HAUSER, RAY 1963 
St. Louis 

EELLS, DONALD 1962 
South Texas 

DUNLAP, WILLIAM 1963 
Southeastern New England 

DAHL, NILS J 1963 


Southeastern Ohio 
PETRETTI, MARIO J 


Southern 
(To be elected 


Southern California 

DELMONTE, JOHN—1961 
Toledo 

ERARD, THOMAS G 1963 
Tri-State 

UTLEY, WILLIAM F 1962 
Upper Midwest 

ULRICH, IRWIN W 1963 
Western New England 


MAZUR, RAYMOND A.—1962 


Bissell 


Jerome L. Formo (1956 
Peter W. Simmons (1957 

R. Kenneth Gossett (1958 
Frederick C. Sutro, Jr. (1959 
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COMMITTEE CHAIRMEN APPOINTMENTS 


Past Presidents Advisory Professional Activities 
Board Groups 


R. Kenneth Gossett (Chicago ADMINISTRATOR 
Frank L. Reynold 


1960 PAG Chairmer 


nual meetings f their various gr 


held during ANTEC. will be reported 


the March issue of the Journal 
Education, Inter-Society Relations, and Plastics Institute 


ADMINISTRATOR 
H. S. Nathan (Buffalo) 


American Society f 


Lawrence M 


EDUCATION England 
Charles C. Winding (Rochester) 


American 
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SECTION 
NEWS 


Detroit 


Annual Christmas Meeting 


Cc. E. BECK 
[he Detroit Rubber and Plastics 
Group, Inc., which is sponsored by 
the Division of Rubber Chemistry of 
the American Chemical Society, met 
for its annual Christmas meeting on 
December 11, 1959 in the Statler 
Hilton Hotel. Six hundred and fifty 
members and guests enjoyed a pro 

gram of entertainment 
Officers installed for 1960 were 
Chairman, Walton D. Wilson, R. 7 
Vanderbilt Company; Vice Chairman 
S. Miller Sidwell, Chrysler Corpora 
tion; Secretary, Richard W. Malcom 
son, E. I. DuPont DeNemours and 
Company; and Treasurer, Phillip \ 
Millard Rubber Com 


pany 


Automotive 


Other members of the Board of Di 
rectors are W. F. Miller, E. J. Kvet, 
Ir.. H. W. Hoerauf, Counsellors; R. C. 
Waters, Program Chairman; P. Weiss, 
Assistant Program Chairman; E. Fran- 
cis, Assistant Secretary; C. E. Beck, 
Publicity Chairman; T. W. Holloran, 
Historian; J. Masden, Membership 
Chairman; E. I. Bosworth, Assistant 
Membership Chairman; R. Snyder, 
Education Committee Chairman; F. 
Falvey, Assistant Treasurer; R. C 
Chilton, Entertainment Chairman; C 
H. Albers, Assistant Chairman, Edu 
McClellan, 


Program Committee member 


cation Committee; and J. 


Ontario 
134 People Attend 
Christmas Party 
HAROLD A. SHURE 

Che Christmas Party of the Ontario 
Section was held on Tuesday Decem 
ber 15th, at the Town and Country in 
Toronto. One hundred and thirty-four 
people were there. The ladies were 
delighted with their gifts and the men 
approved of the “special” female 
Santa Claus 4 door 
promised and through a “fixed” draw 
the lucky winners were Section Presi 
dent John Glen and Mrs. Glen who re 
ceived a miniature shantv door, com 


prize was 


plete with new moon and catalogue! 


The committee who arranged the 
Party were under the chairmanship of 
Jim Wallace, and included Mr. and 
Mrs. Al Orr, Mr. and Mrs. Charlie 
Seay and Mr. and Mrs. Jim Wallace 
The Sections heartiest thanks went to 
all who organized this really wonder- 
ful party. 

The following officers have been 
elected for 1960. Harry Watson, edi 
tor, Canadian Plastics magazine, pres- 
ident; vice president is Harry Hutton 
Toronto Plastics Limited; secretary is 
Charles Seay, Eastman Chemical 
Company, and treasurer is Hugh 
Cairns, Canadian Chemical Company, 
Limited. Don Halbert, F & H Plas 
tics, elected director. Mac Lees, Cana 
dian General Electric Company, Ltd.., 
was appointed chairman of _ the 
RETEC on Automation to be held in 
Toronto in October. 


Pioneer Valley 
Ladies’ Night 
ROGER JOHNSTON 


A grand night was had by all those 
in attendance at the Wachusetts 
Country Club on December 10, 1959 
The occasion was Ladies’ Night, when 
the ladies were treated to the Club’s 
famous roast beef and dinner enter 
tainment. 


FREE? atest 4-pace 


SPEC SHEETS on 


LESTER 


6/9 OUNCE AND 
24/32 OUNCE 


INJECTION 
MOLDING 
MACHINES 


OTHERS IN PREPARATION 


-aeo- 24 /S ounc™ | 
mires -aeremarie vancries aoe conet 





Replacing obsolete, 
profit-eating equipment? 
Then check the Lester specs. 
@ Write today! 





LESTER-PHOENIX, INC. 


2717-S CHURCH AVENUE @ CLEVELAND 13, OHIO 


Agents in principal cities throughout the world 


PIONEER 


» 


PANY, INC 
MENT COM 
CAMBRIDGE NS Tne ome 
l  madl 


New Vor any 


Grond Cond Termin? 





—_—_— 


Cambridge Surface Pyrometers are light 

portable instruments—accurate but rugged 
for measuring temperature of mold cavities and 
flat surfaces, drier, calender and mill rolls, and 
plastic batches and extensions. Write for Bulletin 
194-SR; 33 illustrations, many applications 


CAMBRIDGE INSTRUMENT CO., INC. 


3562 Grand Central Terminal, New York 17 
MANUFACTURERS OF PRECISION INSTRUMENTS 


weight 
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Akron 


M. Krajcik—New President 
MERLE J. SANGER 


The Akron Section reported a total 
membership of 156 as of December 
10, 1959. This put Akron in third 
position in the membership drive. At 
a meeting of the officers and directors 
the following slate of 
were chosen for 1960. 


new officers 


PRESIDENT 
Milan Krajcik 
Rubbermaid Corp 
Wooster, Ohio 


VICE-PRESIDENT 
Edward L. Hillier 
Chamberlain Lab 
Stow, Ohio 


SECRETARY 
Richard K. Senn 
National Rubber Machinery Co 
Akron, Ohio 


TREASURER 
Foster J. Young 
Goodyear Tire & Rubber Co 
Akron, Ohio 


The Akron Section heard a talk on 
“Design, Fabrication, and Erection of 
Large Radomes” by Mr. 
Fretz of Goodyear Aircraft Corpora- 
tion on January 25th. The 
was held at the University Club, 
Fir Hill, in Akron, Ohio. A 
and slides were presented to illustrate 


Mr. Fretz’s talk 


George 


meeting 
105 


movie 


Upper Midwest Section 
Christmas Party 


CHARLES M. SMITH 


As far as the wives and girl friends 
of the Minneapolis Section members 
are concerned, the December meeting 
was a huge success. The Christmas 
Party was held in the “Party Den” of 
the President Cafe, Minneapolis, 
Minnesota. Social hour was at 7:00 
P.M., Dinner at 8:00 P.M., Movie at 
9:00 P. M. 10:00 
P.M. The movie concerned operation 
“Man-High” by Monsanto Chemical 
Company. 


and Dancing at 


to give you 
COMPLETE 
MOLDING 
SERVICE 


To guarantee an acceptable finished part, a 
satisfactory die is required. That’s why 
REINHOLD-GEIGER maintains a fully staffed die 
shop... one of the few molding companies in 
the area which does. 

Your dies are maintained for your exclusive 
use, while in our plant 


HOBBING: largest facilities and tool steel 
inventory in the West. 


SLIP RINGS and BRUSHES: developed and wa 


produced by UNIT INDUSTRIES DIVISION 
For further information on dies, molding, 


hobbing or precious metal alloy rings, write to ; 


REINHOLD-GEIGER PLASTICS, INC. 


8763 Crocker Street, Los Angeles 3, California 


Solve your Plastic 


with KENSsoL 
Hot STAMPING PRESSES 


Kensol Presses are available in three 
pressure ranges: Light-Weight, Med- 
ium-Weight, and Heavy-Duty 

The proper model is available to 
meet any production requirements: 
Hand-operated, Air-operated, Semi- 
Automatic & Completely-Automatic. 

Compressed air operation adjust- 
able electric dwell-timer, thermo- 
static heat control and rugged con- 
struction are a few of the features 


which assure fine quality marking. 


Marking problems 


and 
OLSENMARK ROLL LEAF 


Fine quality, economically priced roll 
leaf in genuine gold, imitation gold 
and silver, and both flat and Enamel 
pigment colors. 


Write for complete literature! 


Specialists in Quality Marking Equipment and Supplies for over 30 years 


KENSOL 36T 
Medium-Weight 


Bridgeport, Conn. Air-Operated Power Press 


Latest Developments in 


Plastic Sheet Forming OLSE K 


KENNETH G. CLARK 





124-132 WHITE ST., NEW YORK 13, N. Y. 


An entire automobile body formed 
from a single sheet of plastic! This 
accomplishment pre- 


amazing was 
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dicted by Mr. W. A. Kelley, Monsanto 
Chemical ( ompany, at the monthly 
meeting of the Connecticut Chapter, 
held at the Hotel Barnum, Bridge 
port, Connecticut, Friday 
December 11, 1959 

Mr. Kelley described in detail the 


history 


evening, 


major applications, materials 
used pring iples involved in the form 
ing operations and equipment which 
has been developed to perform this 
operation on a commercial basis 

Movies showing plastic sheets be 
ing formed were narrated by Mr. E 
B. Stratton, Auto-Vac Company of 
Bridgeport 

In the business session of the meet 


ing new officers for 1960 were elected 


President 

H irlan Fisher 

Watertown Manufacturing C 

Watertown, Connecticut 
Vice President 

Ralph Esposito 

W. S. Rockwell Company 

Bridgeport, Connecticut 
Treasurer 

Peter P. Paulishak 

General Electric (¢ ompany 

Bridgeport, Connecticut 
secretary 

Henry Mastriano 

The Patent Button ( ompany 

Waterbury, Connecticut 
National Director 

William Coughlin 

Naugatuck Chemical ¢ ompany 

Naugatuck, Connecticut 


As special guests for the evening 
the Chapter was honored by the pres 
ence of the SPE Executive Secretary 
Mr. T. A. Bissell and the Secretary’s 
Administrative Assistant, Mr. R. D 


Forget 


Baltimore-Washington 


Tour of Research 
Laboratory of the 
W. R. Grace Co. 


S. P. PROSEN 


Che Baltimore-Washington Section 
of the Society of Plastics Engineers 
held their January meeting at the 
Washington Research Center of the 
W. R Clarksville, 
Maryland. The Society was given a 
tour of the Research Laboratory at 
7:30 PM 
doing work in the fields of high poly 


Grace ( ompany 


The Research Laboratory is 


agricul 
tural chemistry and other fields. At 
8:30 the group heard Mr. Harold 
Purinton, of Stein Brothers and Boyce 
speak on the Plastics Industry from 
the Stock Broker’s Point of View 

The meeting took place on Tuesday 
January 19, 1960 


mers, high purity silicones 


NEW 
BOOKS 


THE LOCATION OF THE 
SYNTHETIC-FIBER INDUSTRY 


Joseph Aijrov, Published jointly by The 
Technology Press and John Wiley & Sons, 
Inc., New York 1959 xii 203 pp. $9.75 


\ qualified economist himself, Prof 
Airov has written for other economists 
rather than for plastics engineers 
Reading this book, the technical man 
may be startled to learn that celluloid 
was cellulose acetate p. 17) or to find 
a Congressional hearing given as a 
reference for an explanation of fiber 
p 20). The study 
is restricted to five synthetic fibers 
nylon 66, Orlon, Acrilan, Dynel, and 
Dacron. Polypropylene fibers are not 


forming properties 


mentioned anywhere although Teflon 
fibers are touched three 
places. But even the technical man 


upon in 


may not ¢ nyjoy the research report tpye 
of outline which the author follows 
since the net effect, in this instance, is 
one of abrupt transitions early in the 
book 

Under the sub-title of “A Case 
Study in Regional Analysis”, this book 
appears to have two principal goals 
The first is to show how theory may 
be applied in the new field of Re 
gional Science. In this regard, the 
handling of data is most interesting 
although the use of economic data 
obtained from patents might be ques 
tioned. The second goal is to explore 
the possibility of locating a synthetic 
fiber plant in Puerto Rico on the basis 
that Puerto Rico is a low labor-cost 
area. This study, incidentally, was sup 
ported by the Social Science Research 
Center of the Puerto 
Rico. However, the author may have 


University of 


anti ipated recent labor organizing ac 
tivity in that area. In any event, he 
sidesteps any rm conclusions or sepa 
rate predictions regarding a synthetic 
fiber industry on the island of Puerto 
Rico 

Because of limited scope of the 
material covered and the author’s ap 
parent goals, this book seems to hold 
little interest for plastics engineers ex 
cept possibly in a few, very special 


instances 


Robert Doyl. 
Phillips Chemical Company 
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PHENOLIC RESINS 
David F. Gould. Reinhold Publishing Co. 208 


pages 


This book will impress even the 
casual reader with the virtually end 
less versatility of phenolic resins. Con- 
siderable attention is focused to the 
many fields of application served by 
phenolic chemistry, and renewed in 
terest will awaken in these fascinating 
plastics among those who have had 
previous acquaintances with them 

Of significant merit are the com 
plete references ending each chapter 
[he reader thus can readily find addi 
tional information on subjects of par 
ticular interest 

Although the text is more of a su 
vey, the technical graphs and tables 
spread throughout the 208 pages are 
a welcome addition. They help sub 
stantially to clarify important data 

The book begins with the present 
status of phenolics, and works its way 
through raw materials, production and 
major resin uses such as molding 
powder, adhesives, laminating, wood 
products, coatings and other applica 
tions. For the most part, reading is 
easy although certain passages become 
quite technical because of necessity 

PHENOLIC RESINS _ is 
mended reading for the introductory 
student and for those wishing a basic 
fields influenced by 


products. Engineers, scien 


recom 


survey of the 
phenolic 
tists and other technical people will 
find no direct application to engineer 
ing or design problems, but may dis 
cover the excellent references useful 
to pursue their interests in further de 
tail. It belongs on the shelf of any in 
dividual concerned with phenolics o1 
related thermosetting materials 


Alexander Jung 
Rohm and Haas Co 


ORGANIC CHEMISTRY OF 

HIGH POLYMERS 

Carl S. Marvel. John Wiley & Sons, Inc., 
New York. 82 pages, $4.50 


Professor Marvel has written this 
book in lecture style. The text is a 
simple introduction to polymer chem 
istry and it does present a clear con 
ception of the fundamentals involved 
Most of the types of organic polymers 
are discussed and the various methods 
and mechanisms of polymerization are 
explained. Graft polymers and_ block 
polymers are described. Polymer re 
actions are mentioned. In all cases, the 
discussions are brief, easily under 
stood, and cover the more important 
principles. The author has presented a 
work which should be valuable as a 
textbook for elementary polymer 
chemistry. 

William R. Lawton 
Nashua Corp 
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Milton T. Schimmel 
elected president of Decora- 
tive Engineering and Supply 
Inc., Gardena, Calif. Since 
1958, Mr. Schimmel has been 
a finishing consultant for the 
Logo Division of Bee Chemi- 
cal Co. 
Val Heisel, member of the St. Louis Section, presented 
a talk at the Society of Packaging and Handling En- 
gineers. Title of his talk was “The Fastest Growing 
Field in Plastics—Blow Molding.” 
Joseph Eveland has been named plastics sales manager 
for the European area by Dow Chemical International 
Ltd. S.A. 


Philip J. Meeks was appointed to succeed Eveland as 
head of the international section of Dow’s Plastics 
Technical Service. Meeks holds a B.S. degree in man- 
agement engineering from Rensselaer Polytechnic In- 
stitute. 


was 


Thomas P. Murphy has been appointed development 
manager for Fiberfil, Inc., Warsaw, Ind. Mr. Murphy 
served as independent consultant for members of the 
plastics industry. Earlier, he was employed in sales, 
market development, and engineering for Spence: 
Chemical Co., Kordite, and Du Pont. 

Paul Stahlberg, Springfield, Mass., BS chemistry, Univer 
sity of Massachusetts (1945) and MS chemistry, Columbia 
University (1948), has been appointed product sales man 
ager, Lustrex molding materials, for Monsanto Chemical 
Company's Plastics Division at Springfield, after serving 
as technical service manager, polyethylene, there. 


C. K. Rosenbaum has been named alternate councilo: 
to the ACS’s Division of Polymer Chemistry. Dr 
Rosenbaum is with Du Pont at the Experimental 
Station, Wilmington, Del. 

Richard E. Gromacki has been transferred to the new 
products sales department, M.A. Division, Wyandotte 
Chemicals Corp., from the company’s research division 
Charles E. Rank, Chicago Section, was elected Execu- 
tive Vice President of the Harry Davies Molding Co., 
Chicago. Mr. Rank will also continue to act as General 
Manager of the corporation 

Frank H. North passed away, Saturday, November 21, 
1959. Mr. North joined the Harchem Division of Wall- 
ace & Tierman Incorporated in 1946. In recent years 
his activities were confined to New York State, New 
Jersey and Philadelphia. 

John A. Parsons has been elected President of the 
American Plastics Corporation, a subsidiary of Heyden 
Newport Chemical Corp. Parsons formerly was execu- 
tive vice president and has also served as director and 
vice president in charge of production. 

William E. Wiese, Springfield, Mass., BS 
neering, University of Wisconsin (1939) and MBA business 
administration, American International College (1958), has 
been appointed assistant product sales manager, Saflex, for 
Monsanto Chemical Company’s Plastics Division at Spring 
field, after serving as coordinator of customer visits there 


Richard M. Thews, Springfield, Mass., BS 
Rutgers University (1942), has been appointed manager of 
sales training for Monsanto Chemical Company's Plastics 
Division at Springfield, after serving as assistant product 
sales manager of Lustrex molding materials there 


chemical engi 


chemistry 
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Walter Agurkis, Charlotte C., BS chemical 


ing, Northeastern University (1938), has been appointed a 


neinee 
enginee! 


Chemical 
atter 


sales Monsanto ( ompany s 


representative at 
Plastics Division sales office at St. 


assistant district manager at the division’s Charlotte, N. ¢ 


Louis, serving as 


office, which has been discontinued. 


Prescott Coan, Springfield, Mass., BS chemistry, Amherst 
College (1940) and MBA business administration, American 
International College (1959), has been appointed technical 


Lustrex, for Monsanto Chemical 


at Springfield, after serving 


service representative, 


Company's Plastics Division 
is a member of the division’s industrial] and building ap 


plic ations group there 


Thomas A. 
Massachusetts 


DeMarco, Springfield Mass., BS engineering, 
Institute of Technology (1930), has 
appointed technical service manager, record materials, for 
Monsanto Chemical Company's Plastics Division at Spring 
field, after 
and building applications group there 


been 


serving as manager of the division’s industria] 


Eli A. Haddad, Springfield, Mass., BS chemistry, Holy Cros 
( ollege 
service, plastic products, for Monsanto Chemical Company's 


1940), has been appointed manager of technical 


Plastics Division at Springfield, after serving as assistant 


director of technical service there 


Charles E. Hamlin, Springfield, Mass., BS 
U. S. Naval Academy (1943) and MS agricultural engineer 
ing, lowa State College (1948), has been appointed tech 


nical service manager, vinyl resins and compounds, for 


engineering 


Monsanto Chemical Company’s Plastics Division at Spring 
field, after serving as a phonograph record materials spe 


cialist there 


Kenneth L. Maclsaac, Springfield, Mass., BS chemistry, 
Queens College (1941), has been appointed assistant pro 
duct sales manager, vinyl resins and compounds, for Mon 
santo Chemical Company's Plastics Division at Springfield, 
after serving as assistant district sales manager of the divi 
New England office there. 


sion Ss vg 


Robert A. McCarthy, Springfield, Mass., MS chemical engi 
neering, Washington University (1947), has been appointed 
Monsanto 
Chemical Company’s Plastics Division at Springfield, after 


technical service manager, polyethylene, for 
serving as a member of the Lustrex technical service group 


there. 


Robert R. Moyer, Springfield, Mass., BA business adminis 
tration, University of Chicago (1939), has been appointed 
manager of technical service, resin products, for Monsanto 
Chemical Company's Plastics Division at Springfield, after 


serving as assistant director of technical service there. 


Ralph W. Rohlfing, Springfield, Mass., BS chemistry 
University of Illinois (1940), has been appointed district 
sales manager, resin products, at Monsanto Chemical Com 
pany's Plastics Division New York office, after serving as 


issistant product manager, Opalon, at Springfield. 
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SPE 


MEMBERSHIP 
DO FOR YOU? 





INCREASE YOUR TECHNICAL 


KNOWLEDGE 


ttendor 


nd 


BROADEN YOUR 
PROFESSIONAL CONTACTS 


iti 
nn 


with re yjnized auth 


plasti te 


ENHANCE YOUR 
PROFESSIONAL REPUTATION 


DEVELOP YOUR 
ADMINISTRATIVE CAPABILITIES 


YO 


ESTABLISH LASTING 
FRIENDSHIPS 


Why not investigate mem- 
bership today with local Sec- 
tion Officers or the SPE Na- 
tional Office at 65 Prospect 
Street, Stamford, Connecticut. 


TECHNICAL 
MEETINGS 
CALENDAR 


—-——_—— 17th ANTEC — 


Techni il Conterence January 
24-27, 1961, Shoreham Hotel, Washing 
ton, D.C Spe nsored by the Baltimore 
Washington Section. General Chairman 
Dr. Gordon Kline itional 
Standards, Washington, D. C 


Annu il 


Bureau of 


1960 RETECS -————__—_—_ 


Offers of papers in the technical area of 
each Regional Technical Conference are 
each sponsoring Section. 

offers and abstracts to 
Section President 


each RETEC: 


solicited by 
Please submit 
RETEC Chairman or 


indicated below for 


April 20—Plastics in the Petroleum and 
Chemical North Texas Se« 

Worth Worth, Texas 
Chairman Perkins c/o 
P ) Box 117 


Industries, 
Hotel, Fort 
Raymond § 
Southwestern Pipe Co 

Mine I il We Ils, 


tion 


Texas 


September 8 and 9—Vinyl Plastics and 
Plastics in the Shoe Industry, Eastern 
New England Section, Statler-Hilton Ho 
tel, Boston, Mass. Se President 
Gim P. Fong, 9 Maple St., Auburndale 
Mass 


thon 


September 22—Plastics in Business Ma- 
chines, Binghamton S« Sheraton 
Binghamton, N. Y. Chairman; John 


179 Leroy Street 


tion, 
Inn 
E. Gwyn Binghamton, 


N. ¥ 


October 19—Tooling for the Plastics In- 
New York Section, Hotel Com 
modore, New York City. Section Presi 
dent: Edward Larkin, c/o Monsanto 
Chemical Co., 445 Park New 
York City 


dustry, 


Avenue 


November 7—Automation in Injection 
and Compression Molding, Ontario Se: 
loronto, Ontario. Chairman: J. M 


o Canadian General Electric Co.. 


tion 


Lees < 


755 Division St., North Cobourg, On 


tario, Canada 


November—Plastics in Corrosion, Golden 
Gate Section. Chairman: J]. W. Richard 
son, c/o Rohm & Haas Co., 600 Cal 
ifornia St., San Francisco 8, Calif 


November 18—Blow Molding, Newark 
Section, Newark, N. J. Chairman: Robert 
Hoehn, Mack Molding Co., Ryerson Ave 
Wavne, N. ] 


——_———— EUROPLASTICA 60. ——___——_ 


In June 18th-26th, 1960, an Exhibi 
tion entirely devoted to the Plastics 
Industry will be held in the 
famous Floralies Palace in Ghent. 

This Trade Fair, which will be of a 


world 


broadly based European character 
will be organized in close collabora 
tion with the Office Belge 
Matieres Plastiques. For further in 


formation apply to: 


des 


1) Europlastica Secretairat 
Palais des Floralies, 
GHENT 
Office Belge 
Plastiques, 
Galerie du Centre, Bloc 3, 
Rue des Fripiers, 
BRUSSELS. 


Flanders 


des Matiéres 


—— INTERNATIONAL EXHIBITION —— 
An International Plastic Exhibition 
will be held in Oslo, Norway in 1960. 
The exhibition opens on Thursday, 
May 19th and closes Sunday, May 
29th. 
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Society Action—(Continued from page 222) 


9. EXECUTIVE OFFICE 
Thomas A. Bissell, Executive Secretary 


(a) Prepare anticipated growth plan for next five years 
to include personnel, office precedures, and space re 
quirements. Submit completed plan and proposal to 
October 1960 Council for action. 


(b) Establish closer and more effective communications 


between Executive Office and Sections. 


Although we are already assured of the cooperation of on 
of the finest groups of committee chairmen ever to be listed 
in the Roster of the Society, these achievements can only 
and will only, be realized with the assistance of many work 
ing committeemen and the cooperation of each and every 
member of the Society 

This then is our sincere appeal to you, Mr. SPE membe1 
please give your assistance when requested Or better yet 
please offer your assistance ideas and suggestions 
Your in the knowledge that our 
efforts are effectively contributing toward a better Society 


and a better industry 


youl 


reward, and ours will be 


edited by Thomas A. Bissell 
SPE Executive Secretary 





PLASTICS 
ENGINEER 


JOHNS-MANVILLE CORPORATION 


To do research and development on reé 
Must 


chemistry 


inforced have 


aegree 


plastics products 


in engineering or and 
Seve ral ve ars’ expe rience 


Attractive 


in the plastics 
residential areas are 
Please 


giving details of education, professional 


industry. 


near to our Research Center write 


experience and salary requirements to 


JOHNS -MANVILLE Professional 


Personnel 
Manager 
Johns-Manville 
Research Center 
Manville, 


New Jersey 


PRODUCT 
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EPOXIES USED IN AIR CAR 


Ford Motor Company's Levacar Mach I, the first full-scale, wheelless 
vehicle utilizing air propulsion is given a trial run at the Rotunda, 
Dearborn, Mich., by Dr. Andrew A. Kucher, vice president—engineering 
and research. Dr. Kucher first proposed the “sliding on air” concept 
more than 30 years ago. Styling of the Levacar was done by Ford's 
styling office, directed by vice president George W. Walker (standing). 
The car shown here was built in 3 weeks and 4 days by Wettlaufer 
Engineering Corp., Detroit, from a clay model provided by Ford styling. 
Use of epoxy resin formulations speeded construction of the interior 
assembly and molding areas the length of the Levacar. 


REFRIGERATING 
AND 


i RECIRCULATING 


Hy UNITS 


NEW! Rainkool 


SPECIFICATIONS 


MODEL R-50 R-100 R-150 


Watts 3100 4800 6875 
Length 45 50 55 
Width 29 30 4 
Height 36 36 42 
Weight # 650 700 1050 
Temp 

range °F 40-50 40-50 40-50 
#/hr. injection 

@ 40°F. 75 125 190 
#/hr. injection 

@ 50°F. 


INJECTION MOLD COOLING 





95 155 230 
#/hr. Extrusion 
Bath @ 40°F. 85 140 206 
#/hr. Extrusion 
Bath @50°F.105 170 253 


Rainkool Units are trouble free 
and are guaranteed for one 
year. These are the first units 
available RATED IN LBS./HR 
OF PLASTIC PROCESSING CA- 
PACITY. Units are running suc- 
cessfully on injection molding 
and extrusion bath applications 








i EXTRUSION BATH COOLING 














a theewot Kop ase t hat re. « 


\— Fos cee ol ee Cob me he k- 





POSITIONS OPEN 


POSITIONS OPEN 





COMPOUNDING SUPERINTENDENT 


Plant Superintendent leading West Coast reprocess- 
wants man heavy production experience 
reprocessing thermoplastics, emphasis on Polyethyl- 
ene, Polystyrene, Cellulosics and some Vinyl experi- 
ence. Complete familiarity with banbury and extrusion 
operation. Approximately 40 employees, three shift 
operation. Reprocessing and coloring sub standard, 
scrap and first grade thermoplastics. Please send full 


ing company 


experience, education, present salary 
and required. All information will be kept in 
strict confidence. Reply Box No. 960, SPE JOURNAL, 65 


Prospect St., Stamford, Conn 


information on 


salar y 


DESIGN AND DEVELOPMENT ENGINEER 


For creative position with National Company in 
suburban New York. M.E. preferred. Background in 
package machinery, plastics processing or automation 
helpful. Should be able to take project from drawing 
board to production. Opportunity for advancement to 
management position. Send resumes to Box 660, SPE 
JOURNAL, 65 Prospect St., Stamford, Conn 


ll NE 
HEAD 


‘a 
gues COlor Development 
CHEMIST 


Prime manufacturer of polystyrene 
plastics requires experienced color 
man to head its color development 
group. Knowledge of pigments, 
dyes, dispersion problems and color 
evaluation as applied to plastics 


desirable. 


Excellent potential with one of the 


leaders in the plastics industry. 


Please write 
Personnel Department 


Foster Grant Co., Inc. 
meme 


Leominster, Mass. 


FILM EXTRUSION ENGINEER 


Expansion program has created openings in 
Technical Department for experienced extrusion en- 
gineers. Positions cover wide range of development 
and process projects. Reply to: Plastics Horizons, Inc., 
1 Erie Street, Paterson 1, New Jersey 


our 


PLASTIC SALESMAN WANTED 


Progressive Company expanding into plastic bottle 
business wants a metropolitan New York salesman 
Experience in blow molding preferred. Salary 
Send resumes to Box 1060, Society of Plastics 
gineers Journal, 65 Prospect St., Stamford, Conn 


open 


En- 





DESIGN ENGINEER 


engineer who can get things done 
xccurately. Degree or equivalent, with machinery 
rience and preferably knowledge 

To assist Chief Engines supervision of 
lepartment 


A ogressive responsible 
wickly and 


expe of plastic 


extruder 


sore 


r in 


Waldron-Hartig 


Div. of Midland 


Please write describing ex 
education, salary 
requirements to A. W. Pom Ross Corp 
Director of Engineerin P. O. Box 791, 
New Brunswick, N. ] 


rerience 


per 











SALES REPRESENTATIVES WANTED 


One of Chicago’s leading custom injection, compres- 
and transfer molders, with complete finishing 
facilities, requires representation with following, in 
Kansas, Iowa and Missouri, for South 
Side of Chicago 
Address replies to: 

John Mack & Son Molded Products, Inc 

6227 N. Broadway Avenue 

Chicago 40, Illinois 


s10n 


areas ol! also 


TECHNICAL SALES—ISOCYANATES 


Young Ch.E. or chemist wanted for field sales work 
some understanding of rubber and plastic 
technology. Training and introductory period wil! lead 
directly to self supervising field selling. We require in- 
tegrity, intelligence and energy in that order, and 
offer a permanent position with growth potential. 
Starting salary $6500 to $9000 for two to five years 
experience. Please send resume to: Richard Kithil, 
Vice President, The Carwin Company, North Haven, 
Connecticut. 


requiring 


SPE JOURNAL, FEBRUARY, 1960 








POSITIONS WANTED 


POSITIONS WANTED 





EUROPEAN COMMON MARKET 


Graduate Chemical Engineer. Wide experience in 
Plastics. Technical Sales Service and Market Research 
background both in the US and Europe. Knows French 
and German. Extensive European personal contacts. 
US citizen European background. US trained. Seeks 
position in Europe. Reply Box 860, SPE JOURNAL, 65 
Prospect Street, Stamford, Connecticut. 


PRODUCT DEVELOPMENT 


20 Years experience in product development, pro- 
cess engineering, production management. Original 
thinking and extensive laboratory and plant back- 
ground in following: cellulose acetate and wire com- 
pounding, polyethylene film extrusion, floor tile, poly- 
ester and acrylic casting, styrene polymerization. 

Original work and patent applications in chalk 
boards, coated cement blocks, building veneers and 
panels, sandwich construction, plastic tabletops. Reply 
Box 1160, SPE JOURNAL, 65 Prospect Street, Stam- 
ford, Connecticut. 


MARKETING OR SALES 


BS in Chemical Engineering. Five years experience 
in engineering laminated plastics. Twelve years sales 
and marketing in laminates and wide variety of elec- 
trical insulating materials with major manufacturer. 
All employment experiences with above average re- 
sults. Desire relocation with position in marketing or 
sales in the New England area. Minimum salary 
$12,000. Reply Box 2060, SPE JOURNAL, 65 Prospect 
St., Stamford, Connecticut. 


PLANT MANAGER 


Experienced in all phases of injection molding. De- 
sire position with growing company. Have 20 years 
experience supervision plant set-up, mold and machine 
maintenance, directly responsible for hiring of person- 
nel and setting up of systems and procedure. Reply 
Box 1260, SPE JOURNAL, 65 Prospect Street, Stam- 
ford, Conn. 


ENGINEER-MANAGER 


Mechanical engineer, P.E. with over 15 ex- 
perience in chemicals, plastics and packaging. Super- 
visory background in project engineering, 
and development. Heavy experience in polyethylene 
films development and manufacture. Additional work 
in plastic coatings, laminations and converting opera- 
tions. Excellent knowledge of extrusion equipment 
and production methods. Seeks challenging position in 
product development, production or sales engineering. 
Reply Box 1360, SPE JOURNAL, 65 Prospect St., 
Stamford, Conn. 


years 


research 
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PLASTICS ENGINEER 


Twenty years experience in the plastics field, nota- 
bly tooling, with additional work in injection molding, 
manufacturing engineering, processing, and develop- 
ment. Desire connection with a progressive company 
in the administration of tooling and development. 
Further details and resume will be forwarded upon 
request. 

Reply Box 1460, 
Stamford, Conn. 


SPE JOURNAL, 65 Prospect St., 


PRODUCT DEVELOPMENT 

Seven years experience developing plastics activities 
for large manufacturer of high speed electronic test 
equipment. Seven years experience in management of 
plastics fabrication business. Experienced in super- 
vision of engineering and production groups. Resident 
of Pacific Northwest. Will relocate. 32 years old. Co- 
operative and creative. Resume sent on request. Box 
560, SPE JOURNAL, 65 Prospect Street, Stamford, 
Connecticut. 


TEN YEARS EXPERIENCE 


Ten years practical experience in both compression 
and injection molding. Excellent molding knowledge 
of thermoplastics and thermoset compounds. Duties 
have included maintenance, trouble shooting, quality 
control and technical service. Non-production position 
preferred. Married and willing to relocate, preferably 
in the Southwest or Western part of States. 
Reply Box 2260, SPE JOURNAL, 65 Prospect 
Stamford, Conn. 


St., 


GRADUATE ENGINEER 


Graduate engineer with extensive experience in field 
of decorative plastics desires managerial opportunity 
with an aggressive organization sincerely interested in 
improving operations and expanding facilities. Willing 
to relocate from Midwest. Resume furnished on re- 
quest. 

Reply Box 1660, 
Stamford, Conn 


SPE JOURNAL, 65 Prospect St., 





CLASSIFIED RATES 


“Position Open” and “Position Wanted“—Minimum charge: 
$7.00; per word. $0.25. SPE members in good standing are 
entitled to a total of three no-charge “Position Wanted” ad- 
vertisements during any twelve month period. 

“Machinery, Equipment, Materials and Services”’—Minimum 
charge: $15.00; per word: $0.50. 

All ads include one bold face caption line. Additional caption 
lines at $2.00 extra per line. Boxed ads (four side rules) $2.60 
additional charge. Display Ads of 1/6 page or more will be 
charged at regular advertising space rates 

Last day for inserting ads is the first of the month preceding 
date of publication. 




















S Advertisers’ Index 
YMBOL OF 





Allied Chemical Corp.. National Aniline Div. 142 
Argus Chemical Corp. 200 


| ROFESSIONAL C. W. Brabender Instrument Corp. 186 


Cambridge Instrument Co., Inc. 226 


Cary Chemicals, Inc. 198 

M | N E N C E Celanese Chemical Co.—Plastics 4th Cover 

Columbian Carbon Co. 143 

Detroit Mold Engineering 189 
Devoe & Raynolds Co., Inc., Jones-Dabney Co., 

Div. 145 
Emery Industries 212, 213 
Enjay Co., Inc.—Polypropylene 168, 169 
Foster-Grant Co. 232 
Gering Plastics, Inc., Div. Studebaker-Packard 

Corp. 3rd Cover 
The Goodyear Tire & Rubber Co., Chemical 

Div. 197 
Heinrich Equipment Corp. 174 
The Hydraulic Press Mfg. Co. 144 
Improved Machinery Inc. 181 
Injection Molders Supply Co. 182 
Johns-Manville Corp. 231 
Jones-Dabney Co., Div., Devoe & Raynolds Co., 

Inc. 145 


New Lapel Pins Available 


SPE pins of new design and mate- 
rial can now be obtained from the 
SPE National Office. The pin is die- 
molded of zinc in the design shown 
in the illustration. The SPE red is 
in baked enamel finish and the let- 
ters and margin are provided by the 
gold of the die casting showing 
through. 


Lester-Phoenix, Inc. 226 
The Mearl Corp. 147 
Mobay Chemical Products Co 156, 157 
Monsanto Chemical Co.—Organic- 
' : b iia plasticizers 152, 153 
- approving the ware materia _ Monsanto Chemical Co.—Plastics 146, 166, 167 
design, the Membership Committee . a 
Rcioal that teeth th eal National Aniline Div., Allied Chemical Corp. 142 
=“ —— . “ dl.a-meres National Distillers & Chemical Corp., U.S. In- 
pin, distributed previously, and the rae al on <8 
: : ; : dustrial Chemicals Co. 177, 178 
new die-molded zinc pins are offi- , a a 
; ’ ; National Rubber Machinery Co. 170 
cial SPE pins. The zinc pin does not : ‘ prt 
supeenedis the olestle gin Olsenmark Corp. 227 
Aa Chas. Pfizer & Co.—Industrial 139 
The new pins are mailed gratis to Prodex Corp. 172. 173 
all new members admitted to the Rainville Co. 231 
Society since the supply of plastic Reichhold Chemicals, Inc.—Plastics 155 
pins became exhausted. Reifenhauser Plastics Machinery Co. 174 
To Sections and other SPE mem- Reinhold-Geiger Plastics, Inc. 
bers they may be purchased post- Sandoz, Inc 
paid from the SPE National Office, Shell Chemical Corp., Plastics & Resins 
65 Prospect Street, Stamford, Conn., Div 2nd Cover 
as follows: Spencer Chemical Co. 150, 190, 191 
Studebaker-Packard Corp., Gering Plastics, 
No. of Pins Price Ine Div 3rd Cover 
1-24 $1.00 each Thoreson-McCosh, Inc. 176 
25 and more .75 each Union Carbide Plastics Co., Div. Union Car- 
bide Corp 148, 149 
U.S. Industrial Chemicals Co., Div. of National 
Distillers & Chemical Corp. 177, 178 
U. S. Stoneware 154 
West Instrument Corp. 140 


All orders must contain remit- 
tance. 
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the 
imagination 
KS | 
YOUrs... 
the 
quality 
molding 
compound 
is 
_ Gering! 








di 


You give your product Form and Function! 


Quality is assured by teaming up with 


competitively priced Gering Thermoplastics. 
They perform as you specify—exact in color, 
flow and physical’properties. Whatever 

your needs (including flame-retardant 
formulations), Gering offers a complete 
range of superior plastic compounds— 

for extrusion and injection molding! 


Write today for the cost-saving facts. 


Polyethylene + Polypropylene + Vinyl - iol ee i he G 
Polystyrene + Styrene Copolymers + Acetate + Nylon + Acrylic + Butyrate 


GERING PLASTICS division of STUDEBAKER-PACKARD CORP 
Cable Address: GERING TWX Cranford, N.J. 137 Kenilworth, WN. J. 
Sales Offices: 5143 Diversey Ave., Chicago 39, II! * 1125 Larchwood Rd. Mansfield, Ohio * 216 Wild Ave., Cuyahoga Falls, Ohio * 103 Holden St., Holden, Mass 


conversation... 


GENERAL TELEPHONE SELECTS FORTICEL 


How do vou improve 


1 masterpiece of function like the telephone? One wa 
add color. and thus turn it into a thing of beauty as 


the benefit of its millions of subscriber Celanese Forticel to create the transformation. 
@ Color is but one of the advantages that Forticel brings to precision products suc h as the telephone 


This supe rbly-surfaced plastic is also tough and form retentive. Ft molds beautifully and fast, and it is 
odor. Manufacturers and product designers who have used Forticel have 


s Company, a Division of 
Celanese Corporation of America, Dept. 129-B 744 Broad Street, Newark 2, New Jersey. 
f 1" 


( { ( I M treal, Tor t Va 
I s ‘ el ( | i 4 el ( I 40 Madison Avenue, * 


Forticel...a @ PeVauece plastic 


visto 
well. @ That’s what General lelephone has done for 


eting 


free of objec tionable 


red its many superior characteristics. @ | elanese Plastic 























